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THE STUDY OF CHILDREN 


By EDWARD L. THORNDIKE 


Adjunct Professor of Genetic Psychology in Teachers College, Columbia 
University 


Preface 


The purpose of this number of the Recorp is to give an ac- 
count of the work done by the department of psychology in 
Teachers College, and to present some of the more important data 
of Child Study in a form accessible to all students of children and 
convenient for teachers of special subjects. It will comprise brief 
statements of the nature and aims of the different courses offered, 
a more detailed account of the elementary course in Child Study, 
reprints of two valuable general articles now practically inacces- 
sible to most students, and sample contributions from the lit- 
erature of Child Study to the methods of teaching the separate 
subjects. 


WORK IN PSYCHOLOGY AT TEACHERS COLLEGE 
Introductory Course 


Psychology A is a course in the scientific study of human 
nature and intelligence. It aims to preserve such breadth and 
rigor of treatment as fits a course for an academic degree and 
still to meet the peculiar wants of the prospective teacher. The 
latter end is attained by the selection of topics and by the use of 
illustrations from school life whenever possible. Semi-metaphys- 
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ical questions, such as the nature of the self, the nature of knowl- 
edge or the supra-phenomenal relation of mind and body, are 
entirely eliminated. Any detailed study of the physiology of the 
sense organs, of the relation of stimulus to sensation, or of the 
minute analysis of mental states into hypothetical elements, is 
dispensed with. Emphasis is laid upon the description of mental 
phenomena, an understanding of their neural basis, and especially 
upon the mental life in function, upon mental states in action. 

Psychology A may serve as an introduction to the courses in 
experimental, physiological, abnormal, philosophical or genetic 
psychology, and to the courses in general method. 

The work in all but the last two fields is carried on in the 
School of Philosophy, and though open to qualified students from 
Teachers College, need not be described here. 


GENETIC PSYCHOLOGY 


Teachers College provides three courses for those who wish 
to study the mental development of children. 

Education 9 (Child Study) presents those facts in the psy- 
chology of childhood which are of value to the teacher because 
they bring sympathetic insight into the conditions under which 
educational aims must be realized — that is, into ways and means 
of teaching — lend an intelligent interest to our dealings with 
children, and give a critical sense by which to judge the rapidly 
increasing literature of child study. It also affords a chance for 
the student to form profitable habits of observation of children. 
Within the limits of a two-hour course it seeks to meet the needs 
of the intelligent teacher. 

Psychology 11 (Genetic Psychology) rehearses the facts con- 
cerning mental development in the race and in the individual, dis- 
cusses the general theories which have been proposed, and de- 
scribes the problems requiring solution and the methods of ap- 
proaching them. It thus aims to provide the psychological data 
of most value to advanced students of the science of education. 

Psychology 13 (Research Course in Genetic and Compara- 
tive Psychology) gives advanced students the opportunity to 
learn methods of original research within this field and to carry 
on such research with the aid of the instructor. 
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EpucaTIoNn 9 (CHILD Stupy) 


The general outline of the work is as follows: 

I. A general account of the physical and mental life of chil- 
dren. First half year. 

Il. (a) The psychology of children of the kindergarten age 
or (b) the psychology of adolescence. Three weeks of second 
half year. 

III. The theory of mental development. Three weeks of 
the second half year. 

IV. Children as students of the school subjects. Four weeks 
of the second half year. 

\V. The critical study of typical samples of work in child 
study. Six weeks of the second half year. 

The work under I consists of the study of certain topics by 
lectures and required readings, the illustration of the facts thus 
acquired by systematic observation of children in and out of 
school and by the examination of work done by children, and 
practice in the use of such means of testing children’s senses and 
mental powers, etc., as should be familiar to the well-equipped 
teacher. 

The topics studied are: — 

The problems of child study and the means of exact knowl- 
edge about them. 

The physical growth of children. 

General and special physical defects. 

Instinctive actions. 


(b) by imitation, 
(c) by ideas. 
Sensations. 
The influence of previous experience. 
Attention. 
Memory. 
Imagery. 
Association of ideas. 
Reasoning. 
The emotions. 
Involuntary acts. 
Voluntary or purposive acts. 
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Habit. 

Inhibition. 

Suggestion. 

Motor ability. 

The moral consciousness of children. 

The religious consciousness of children. 

Children’s interests. 

The matter upon these topics is presented to the class in the 
form of typewritten notes (containing about 40,000 words) kept 
upon the reference shelf in the library. This matter is discussed 
in the class and supplemented by quotations from original inves- 
tigations and illustrations from school life. 

Ten hours are devoted by each student to the work of obser- 
vation, the results being presented in a written report. 

Ten hours are devoted to practice in accurate methods of 
making and recording physical measurements, in testing vision, 
hearing, and color blindness, in examining the status of more 
complex mental processes involving attention, discrimination, 
memory, etc. 

II. (a) The topics studied are : — 

Mental development in the first three years of life. 

The widening and refinement of experience of physical 

things. 

The kindergarten “ occupations” in the light of children’s 

nervous immaturity. 

Kindergarten games and songs in the light of the children’s 

lack of experience. 

Symbolism in young children. 

II. (b) The topics studied are : — 

The specific mental changes due to adolescence. 

The general mental changes due to adolescence. 

Storm and stress. 

The meaning to the teacher of the facts of adolescence. 

III. The topics studied are : — 

Our inherited mental equipment. 

The influence of the environment 

(a) thro the formation of habits, 

(b) thro the acquisition of ideas, 

(c) thro the influence of special forms of training on our 
general abilities. 


‘ 
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Educational applications. 
IV. The topics studied are different in different years. For 
1900-1901 they are: — 

The attitude of children toward the study of science. 

The hygienic aspect of early instruction in reading and 
writing. 

The fitness of abstract studies (such as formal grammar or 
the general laws of mathematics) for young children. 

Children’s likes and dislikes among studies. 

V. The samples taken differ from year to year. For 1900- 


1901 they and the questions suggested concerning them are as 
follows : — 


CRITICAL STUDY OF LITERATURE ON CHILD STUDY 


THE MOTOR ABILITIES OF CHILDREN 


Pedagogical Seminary, Vol. Ill, pp. 9-27. 

Do children have less control over their muscles than adults? 

Does this imply that we should not ask them to make fine 
movements ? 

How would you improve a child’s control over his muscles? 

What would hurt a child’s control over his muscles? 

If you decided that fine movements were dangerous in the 
case of very young children (4-10), what changes would you 
make in ways of teaching reading, writing, drawing and manual 
training? How many of these changes would be worth while 
anyway? How would you tell whether certain work was injuring 
the child? 

Can you bring any evidence from your own experience to 
bear on these questions? If so, what? 


Where else have we seen the influence of certain movements 
on the child’s development ? 


CHILDREN’S NOTIONS OF RIGHT AND WRONG AND OF PUNISHMENT 


Pedagogical Seminary, Vol. III, pp. 87-96. 

If we accept these accounts as roughly true, how do six-to- 
nine-year-old children regard punishment, as a result of wrong 
intentions or of certain acts? Do they think of punishment as a 
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corrective or as a matter of retaliation? Do they regard the letter 
or the spirit of laws? Why would children of this age say, “ I 
didn’t mean to’’? 

What general changes in their notions come with further 
experience? What practical precepts would you derive from this 
study ? 

Do all the children’s answers represent their real feelings? 
Are these feelings sure signs of how they regard real punish- 
ments ? 


RELIGIOUS TRAINING OF CHILDREN 


N. Oppenheim. The Development of the Child. Chapter VI. 

What is Oppenheim’s chief aim in this chapter? 

How does he go to work to prove his point? 

Do you find any flaws in his evidence? 

What dangers might one incur who should follow his advice? 
Pedagogical Seminary, Vol. II, pp. 442-448. ‘“ Theological Life 

of a California Child.” 
Just what does this paper prove? 
Just what does it assert? 


CHILDREN’S DRAWINGS 


Pedagogical Seminary, Vol. lV, pp. 79-110. 

Do children six to twelve years old copy a model when they 
draw? 

How far do they try to represent what they see, “ to hold up 
a mirror to nature ”’? 

Just what do they try to do when they draw? 

Are their drawings more like the work of artists, mechanical 
drawings or scientific drawings (e.g., the illustrations in a zodl- 
ogy book)? Why? 

How would you teach drawing to children? Why? 

Would you make any criticisms on the old way of drawing 
conventional patterns? 

How may drawing work tend toward the general mental de- 
velopment of children? 
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CHILDREN’S INTERESTS 


Recall the instinctive interests of children. 

Are these alike in all children? What is their importance to 
teachers? How are interests acquired ? 

Think over your own interests and how they were caused. 

What different sorts of interests are, to your mind, impor- 
tant for the grammar school to develop? For the high school ? 
Read “ The Interests of Children in the Reading Work of the 

Elementary Schools.” Clark Wissler. Pedagogical Semi- 
nary, Vol. V, pp. 523-540. 

Is it fair to suppose that the degree to which children re- 
member stories is a measure (a) of the interest aroused at the 
time, (b) of the permanent effect left by the story, (c) of the 
value of the story for them? 

Are the sort of selections you yourself enjoyed most at 6, 7, 
' 8,9, 10 years of age the ones which you think were the best for 
you? 

Is there any reason to suppose that when you ask a boy or 
girl six to fourteen years old what book he or she would select, if 
he could pick out any one, the answer you get may not represent 
a real preference? 

Suppose that you were teaching a fourth-grade class, how 
would you go about finding out just what they liked to read, just 
what was good for them to read? 


CHILDREN’S INTERESTS IN NATURE 


Are you a successful student of science? 
Do you love to study science? 

Do you love animals? 

Do you love plants? 

Do you love rocks and rivers? 

Read very critically the following references: 
Pedagogical Seminary, Vol. Ill, pp. 61-86. 
Educational Review, January, 1899, pp. 57-63. 

Note any misstatements in either article. 
What does the last half of Pedagogical Seminary, p. 76, 
prove about learning science? 
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What does Pedagogical Seminary, p. 77, prove? 

Compare p. 75, Pedagogical Seminary, bottom paragraph, 
with p. 85, second paragraph. 

Read the title of Pedagogical Seminary and pp. 61-86, then 
read p. 64, bottom paragraph, and the first half of p. 85. What 
have these paragraphs to do with the topic announced in the title? 

What is the argument in this article? 

Read with especial care Educational Review, p. 60 and the 
first half of p. 61. How far do you agree with the assertions 
there made? How would you find out whether they were true 
or not? What are various common attitudes of children toward 
animals, toward plants, toward the woods and country? Which 
among them are instinctive, unlearned? Which among them 
would you foster? Why? 


CHILDREN’S ATTITUDE TOWARD SCHOOL LIFE 


Pedagogical Seminary, Vol. III, pp. 413-418. 

What does this article claim to prove? What does it prove? 
What suggestions do you get from it? How would you go about 
finding out the characteristics of the best teacher? How would 
you go about finding out what children esteemed most in their 
teachers? 

What questions for study would you suggest along the line 
of children’s attitude toward school life? 


MENTAL FATIGUE IN SCHOOL CHILDREN 


Psychological Review, Vol. VII, pp. 466-482 and 547-578. 
Just what questions does this research try to answer? 
What were the means taken? 

What dangers is it necessary to guard against in any at- 
tempt to measure a person’s ability to do mental work? 

How did the author guard against them? 

What different conclusions might be hastily drawn from 
the results? 

Do you find anything of importance in the facts presented 
which the author does not bring out explicitly ? 
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THE COMPARATIVE IMPORTANCE OF HEREDITY AND ENVIRONMENT 


Read “ History of Twins,” by Francis Galton, in /nquiries 
into Human Faculty, pp. 216-243, and Chapter IV in Oppen- 
heim’s The Development of the Child. 

Which of these articles seems to you the more scientific? 
Why? 

Which is the more original ? 

What is the importance to education of such work as Gal- 


ton’s? How could a study of twins be made even more helpful to 
educational theories? 


PsycHoLocy 11 (GENETIC PsycHoLocy, ADVANCED CouRSE) 


The work in Psychology 11 consists of lectures, required 
readings and individual reports. The general topics of the course 
are as follows: — 

I. The problems of mental development and theories con- 
cerning them. 

Il. The development of intellect in the race. 

III. The development of intellect in the individual. 

IV. The development of the emotions, moral consciousness 
and will in the individual. 

V. An analysis of human mental inheritance. 

VI. Heredity and environment as factors in producing men- 
tal ability and efficiency. 

VII. The influence of various forms of training on mental 
development. 

VIII. Contributions from genetic psychology to the science 
of education. 

IX. Special reports from members of the class. 

Prescribed Readings in Psychology 11. (Subject to modifica- 
tion. ) 

I. Froebel: Education of Man. Chapters I and II. 

Baldwin: Mental Development in the Child and the Race. 
Chapters I, VII-XVI. 

James: Principles of Psychology. Vol. 11, Chapters XXIV 
and XXVIII. 
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II. C. Lloyd Morgan: Introduction to Comparative Psy- 
chology. Chapters V, VII, X, XIV and XVI. 
Thorndike: Animal Intelligence. 
The Mental Life of the Monkeys. 
Ill. Tracy: Psychology of Childhood. 
Thorndike: Typewritten notes on the psychology of 
childhood. 
IV, VII and VIII are dealt with solely by lectures. 
V and VI. Galton. Natural Inheritance. 
Hereditary Genius. 
Inquiries into Human Faculty, pp. 216-243. 
The subject-matter of the course is in considerable measure 
an original account, which goes beyond the theories in print. 
The readings, especially under I-IV, are for critical examination 
rather than actual acceptance. 


PsyCHOLOGY 13; RESEARCH COURSE 


The work of Psychology 13 will be arranged to suit the 
needs of its members. It is intended not only for students who 
wish to investigate problems in animal psychology or genetic psy- 
chology, but also for such as wish to make empirical studies of the 
phenomena of school life which cannot conveniently be carried on 
in the University laboratories or in other research courses. The 
nature of the work may be seen from the following topics studied 
during 1900-1901 : 

The mental life of the primates and it relation to human 
mental development. 

The mental life of typical mammals. 

The growth of verbal discrimination in young children. 

The influence of special forms of training sense discrimina- 
tion on discriminative ability in general. 

The influence of special forms of training attention and 
observation on the general powers of attention and observation. 

The value of spelling as a formal discipline, i.e., its influence 
on mental functions in general. 

The value of Latin as a formal discipline. 


The correlations between the mental functions involved in 
school subjects. 
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An inductive study of rhetorical effects with relation to 
methods of teaching composition. 


THe RELATION OF THE WorK IN CHILD Stupy TO THAT OF 
OTHER DEPARTMENTS 


The relation of the work in psychology to the administra- 
tion of the Horace Mann and Experimental Schools. 

It is hoped that the department may be of service to the 
school in two ways; first, by making any tests of the mental 
functions of individual children which may aid their teachers to 
understand and assist them, second, by making accurate de- 
terminations of the abilities or progress of classes of children in 
such matters as can be estimated by systematic observations. 

The relation of the work in psychology to that of other de- 
partments. 

The planning of courses and the decision concerning methods 
in the various school subjects depend partly upon the semi-intu- 
itive wisdom of expert students and teachers of those subjects, 
and partly upon general aspects of human nature which can 
properly be studied by psychological methods. Questions about 
the hygienic aspect of studies and methods, about their effect 
upon mental functions in general, about their probable working in 
the light of general mental laws, occur from time to time and 
often remain unsettled because of the unavoidable ignorance on 
the part of the specialist with convenient and precise and rigorous 
methods of getting an answer. On the other hand, the studies 
of the unaided psychologist are likely to be trivial or irrelevant, 
because of his unavoidable ignorance of the problems which the 
specialist wishes solved. By personal intercourse with the heads 
of departments and concrete study of the special-methods courses 
it is hoped to make the department of psychology of assistance. 











CONTRIBUTIONS FROM CHILD PSYCHOLOGY TO SPECIAL METHODS 
Epitep By EDWARD L. THORNDIKE 


One of the most directly useful forms of child study is the 
attempt to get a rational account of the way the different school 
subjects influence children’s minds. This sort of child study has 
been in progress ever since there were intelligent teachers, and we 
find substantial agreement on many important points. Many oth- 
ers, however, are in dispute, and vagaries in text-books, courses of 
study and methods are so frequent that it does not seem out of 
place to put together a few of the plain facts, to discuss some of 
the mooted questions, and to present for critical study samples of 
the studies along this line which profess to be records of actual 
facts, not expressions of opinion. 

The Editor is indebted to the Pedagogical Seminary, the 
American Journal of Psychology and the Journal of Pedagogy for 
permission to reprint from copyright articles. Credit is given to 
author and journal in the proper places. 


READING AND THE STUDY OF LITERATURE 


It is easy to see that reading good literature improves the 
minds and morals of boys and girls, but it is hard to see just how. 
It is also easy to see that literary, in the sense of artistic, presenta- 
tion of facts has a vastly different effect on boys and girls from 
that of the mere recital of the same facts or their actual experi- 
ence, but nothing in human nature is harder to give an accurate 
account of than just what this effect is. It is easy to see that the 
tastes of boys and girls differ from those they will have when they 
grow up, and that taste differs among individual children, but it 
is hard to tell just what their tastes are, how they are caused and 
how they change. 
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It is self-evident that the experience of the average teacher 
of English literature is quite unable to secure a reliable answer to 
these questions. For this experience has resulted in the utmost 
diversity of opinion. People are teaching literature with all sorts 
of notions about its influence on adults, about the nature of the 
zsthetic emotions, especially in the young, about the tastes and 
interests which we find in children to start with, and about the 
way these change with age and culture. Because of the mental 
inertia which restrains all but the most strenuous souls from 
doing all that they think, and the general subjection to conven- 
tionality in practical procedure which characterizes most teach- 
ers, there is not such a chaos in methods of teaching literature as 
there is in theories about them. Yet there is enough. A list of 
the different books and selections read by twelve-year-olds in 
school to-day would amaze us all. A summary of the remarks 
made upon these selections by the teachers would send us from 
laughter to tears. Unfortunately, it cannot be said that either 
the cult for child study or the more systematic labor of soberer 
students of educational psychology has done very much better. 

The literature of child study does present information about 
some general aspects of the mental life of young students which 
text-book makers and teachers have at times failed to recognize, 
and some definite attempts to estimate the nature of children’s 
intellectual interests or propensities, and in particular their in- 
terests or tastes in reading. In so far as we must, willy-nilly, 
develop new and better interests on the basis of what we find at 
hand, these latter studies will, if reliable, be of considerable help 
in planning courses and handling material. 

I shall briefly mention some of the general facts contributed 
by child study which seem likely to enlarge and clarify the views 
of teachers of English; then quote, with some comment, samples 
of the work on children’s interests in general and reading tastes 
in particular; and shall, finally, discuss the matter of zxsthetic 
appreciation from the psychological point of view. 

Young children like to think and feel. They enjoy having 
something going on in their minds, and anything is better to them 
than nothing. This enjoyment of mere mental functioning may 
be, and has been, mistaken by teachers for zsthetic transports, 
scientific ardor, and religious devotion. ‘We must remember that 
children may like things which we like, but for totally different 
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reasons, and must guard against the fallacy of the adult ob- 
server, — attributing to the child our mental attitude. 

It is a general mental law that what we think or feel or do in 
any situation depends in great measure upon what we have 
thought and felt and done in the past. Children’s experiences of 
objects and words are always factors in their appreciation of any 
piece of literature. What ideas and feelings do love, envy, 
jealousy, ambition, and other words describing adult passions, 
arouse in the ten-year-old? Certainly not those aroused in his 
teacher. All this teachers perhaps know, but they hardly realize 
the extent to which lack of experience influences not only the 
understanding of facts, but the appreciation of moods or literary 
effects. It is, in fact, a general law that works everywhere. 

Children, and adults, too, are quick to assume conventional! 
tastes, and are prone to confuse their conventional opinion that 
a thing is good or bad or beautiful or ugly with the real feeling 
of its goodness or badness. By dint of often saying that Shak- 
spere is a great poet the student comes to think that he feels and 
appreciates his greatness. It is perhaps a question whether the 
acquisition of this pseudo-appreciation may not be a step toward 
the real thing. It is by no means sure that we ought always to 
discourage it. But it is sure that the teacher of literature should 
know the difference between the two and should be aware of the 
prevalence of this effigy of literary feeling among boys and girls, 
and should not be satisfied with it when real feeling can be 
awakened. Commonly the matter is even worse, there being not 
even the illusion of feeling in the scholar’s mind, but only some 
empty phrase or so. No prophet from child study land is needed 
to teach us the folly of such teaching. 


As a sample of the work done on the general intellectual 
propensities of children, I have chosen a paper by Clark Wissler, 
“ The Interests of Children in the Reading Work of the Elemen- 
tary Schools,” from which I shall quote at length. The entire 
article may be found on pages 523-540 of Volume V of the 
Pedagogical Seminary. 
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THE INTERESTS OF CHILDREN IN THE READING WORK 
OF THE ELEMENTARY SCHOOLS 


By CLarK WIsster, Director Psychological Laboratory, 
Ohio State University 


Early in October, 1895, the following list of questions was sent out 
to a number of school superintendents in Indiana, with a request for 
written answers from the pupils under their charge. 

1. Write the subjects of all the lessons that you remember from the 
Reader you used last year. 

2. Which one did you like best? What was it that you liked? 

3. If you were taken to a book-store and told that you might select 
just one book for your own, what would you take? 

4. Give your name, age and grade. 

Six of these superintendents had received training in the Depart- 
ments of Psychology and Pedagogy in the Indiana University, the others 
were known to the writer personally as men capable of carrying out such 
directions as were given. The questions were all presented during the 
same week and all of the pupils in a school wrote their answers at the 
same hour. The pupils were ignorant of the purpose of the questions, 
receiving them as an ordinary lesson in composition. 

Papers were received from about 2,100 children. From the teachers’ 
reports as to the reading work of the preceding year, irregularities ap- 
peared in four different rooms, necessitating the rejection of the papers 
received from the pupils of the same. There remained in all 1,950 papers, 
1,060 from girls and 890 from boys. The following classification presents 
the gradation by Readers and by the year in the course of study, the 
number of boys and girls in each Reader, and their ages at the time of 
writing these papers. 


YEAR IN 
READER CouRsE OF GirRLs Boys Acrs! 
Stupy 
Second 2 236 230 8-9 
Third 3 and 4 300 243 9 -II 
Fourth 5 and 6 323 268 II-I3 
Fifth 7 and 8 201 149 13-15 


All the schools of Indiana are required to use the State Series of 
Readers. This study could not have been made without such uniformity 
in text and course of study. While all criticisms are made with ref- 
erence of this Series of Readers, they apply in a general way to all books 
of this class, because in range of subject matter the Indiana Series is 
a fair representation of American reading texts. 


* Most of the pupils fell within the range of these ages and the varia- 
tions were slight and of little significance. 
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No. 1. Write the subjects of all the lessons that you remember 
from the Reader you used last year. 

The tabulated results of the first question are presented in diagrams, 
showing the per cents of girls and boys remembering the consecutive 
lessons in each Reader. It was found impossible to make a distinction 
between the two grades using one Reader because pupils would remember 
some lessons from the part of the book belonging to the other grade.’ 
The Fifth Reader is omitted in this classification because of lack of uni- 
formity in class work. 

It will be seen from the diagrams that certain lessons were re- 
membered by a large per cent of the pupils, others by few or none. In 
the following will be found a brief characterization of all the lessons 
remembered by five per cent or less of both sexes, together with those 
remembered by a large per cent. 


[These diagrams I have omitted, as the data are as well 
understood from the text itself. ] 


SECOND READER 


A. Lessons not recalled by any one. 


Part I 


(Every lesson recalled) 


Part II 


29. “Pretty is That Pretty Does.” — Alice Cary. 
A short moral lesson on duplicity. 


B. Lessons recalled by not to exceed 5% of both sexes. 


Part I 


8. “What Does Little Birdie Say?” — Tennyson. 

The life of a baby compared to a bird in the nest. 

9. A boy imagines his kite as high as the stars; contradicted by a 
passing man and-given a little information as to the correct distance. In- 
structive. 

13. “Keep Trying” —“ Drive the nail aright, boys, Hit it on the 
head,” etc. 


11t is well known that most children read all the attractive lessons 
over and over before they are formally studied. 
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18. A little boy attempts to tell a dog story; not interesting except 
as a typical child’s effort. 

20. “ Work while you work; play while you play: 

This is the way to be cheerful and gay.”—M. A. Stodart. 

25. Short poem treating of a rainy day in life. 

26. A family of boys telling what “they will be”; one resolves to 
comfort and love his mother. 

27. Poem—six little orphan chickens nestled at night under a 
feather duster. 

29. A lesson on brotherly kindness pointed out in a rather extrav- 
agant story of a horse and his blind mate. 

30. A fable—“ The Humming-Bird and the Butterfly.” 


Part II 


“ 


4. A rule about fretting. All children should remember this little 
rule, and begin to follow it while young.” 

7. “Words that Deceive.” “ A lie that looks like the truth is the 
worst kind of a lie.” 

8. “ Twinkle, twinkle, little star.” 

12. “Speak Gently.” A well-known poem. 

13. A brief account of swallows building a nest over a little boy’s 
window. 

16. An eagle flies away with a rattlesnake and is killed by it. 

17. “The Drink For You.” A temperance poem. 

18. A brief natural history of the harvest-mouse. 

19. Prose rendering of the “ Leak in the Dike.” 

21. “Great, wide, beautiful, wonderful World.” A poetical picture 
of the world from Lilliput Lectures. 

22. Story of a girl who was so kind to the birds that they came to 
her for food. 

28. “The Spider.” Similar to No. 18 with a lesson on perseverance. 


C. Lessons recalled by a great number of children. 


Part I 


1. A life-like sketch of some boys playing at top. 


2. Story of a little girl’s lamb that remembered her after a long 
absence. 


21, 22, 23. A simple rendering of the stofy of King Midas, or the 
Golden Touch. 


Part II 


5,6. A story of a little girl’s visit to the inhabitants of the Arctics. 
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THIRD READER 


Lessons not recalled by any one. 


Part I 


8, 50, 55, 56, 57. Topical reviews, picture lessons, etc. 


19. 


Story of a rain-drop. Instructive. 


Part II 


7, 43, 52, 56, 62, 63. Topical reviews, etc. 


6. 


16. 
21. 
24. 
30. 
32. 
46. 
49. 
50. 


“Song of Summer.” — Mary Mapes Dodge. Short. 
“Golden-Rod.” Poetical lesson on contentment. 

Collection of old proverbs. 

Kind acts rewarded. 

Similar to No. 16. Dicontented Buttercup. 

Moral precepts in verse form. 

Moral lesson on dreaming and doing. 

“A Seed.” Two little verses. 

Life of a little girl saved by a bird. (An interesting story to 


the writer of this paper.) 


B. 


17. 
21. 
22. 


lesson. 


23. 
27. 
31. 
32. 
33. 
34. 
35. 
37- 
39. 
40. 
41. 
42. 
43. 
45. 
46. 


Lessons recalled by not to exceed 5% of both sexes. 


Part I 


A short prayer in verse. 
Moral lesson — smile and the world smiles too. 
“Can you?”— Mary E. Folsom. Designed as an elocutionary 


Short lesson on true courage. 

A short allegory on human life. 

Lesson on conduct. Verse. 

About ants. Instructive. 

Two pages from “ Aladdin’s Lamp.” 

A bird’s lament for her nest. Verse. 

Duty to the aged. Verse. 

“The Little Brown Thrush.” — Lucy Larcom. 
Some games. Instructive. 

“Why People Eat.” — Instructive. 

“ Suppose.” — Phoebe Cary. 

Moral lesson — Look to your own faults first. 
Stories of parrots. 

Moral lesson on delay. 

The Dog in the Manger. A fable. 
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49. 
52. 
52. 
53. 
54. 


45, 
48. 
SI. 
53. 
54. 
58. 
61. 


I. 

2. 
10, 
24, 


11. 
17. 
40. 
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Moral lesson on doing and giving. 

The world’s codperation in making a pudding. Instructive 
“Spring is Coming.” — Mary Howitt. 

“The Dog and the Shadow.” 

A short bright story of two little pigs. 

“May’s Good-Night.”— Mary H. Burnett. 


Part II 


Short account of how a dime is made. Instructive. 
Play of children as seen by adults. 

Short account of silk production. Instructive. 
“ Speak the Truth.” 

Verses on the Beautiful in Character. 

What Live on Flowers? Instructive. 

“Father is Coming.” — Mary Howitt. 

The Wolf in Sheep’s Clothing. A fable. 

“What God Hath Made.”— W. B. O. Peabody. 
A comparative study of teeth. Instructive. 
About fruit. Instructive. 

A study of the hand. Instructive. 

A comparative study of the hand. Instructive. 
“The Wind and the Leaves.” Allegorical. 

“ Sleigh-Bells.” A jingling poem. 

47. About metals. Instructive. 

Anecdote of a dog. 

Two verses about a happy girl. 

About birds’ nests. Instructive. 

A poem — All things come from God. 
Longfellow’s Beautiful Rain in prose form to be put into verse. 
“The Hour of Prayer.” — Mrs. Hemans. 


Lessons recalled by a great number of children. 


Part I 


A dog that cared for his blind master. 
Hans Andersen’s Five Peas in a Pod. 
11. Nellie Grant as the ideal little girl. 
25, 26. Paul Dombey. Adapted from Dickens. 


Part II 


Biographical sketch of Washington. 

Story of a dog saving a child from drowning. 
A dog saving a boy lost in the snow. 

“ Piccola.” — Celia Laighton Thaxter. 
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FOURTH READER 


A. Lessons not recalled by any one. 


Part I 


14, 20, 34, 37, 39, 43, 49, 56, 57. Topical Reviews, etc. 


4. 
10. 
21. 
22. 
31. 
38. 
45. 
46. 
51. 
53- 
54- 
55- 


About the hand. Instructive. 
Fables — Farmer and the Stork, The Crow and the Pitcher. 
“The Voice of Spring.” — Mrs. Hemans. 
“The Grave.” — James Montgomery. 

A few lines from Byron. Heroic. 
Fable — The Wind and the Snow. 

“Birds in Summer.” — Mary Howitt. 

A stanza of four lines. Moral. 
Classification of the teeth. Instructive. 

“ Kitty.” — Miriam Douglas. 

Riddles and humorous plays upon words. 
Use of metals. Very short and instructive. 


Part II 


44, 51, 52. Topical Reviews, etc. 


4. 
19. 
20. 
31. 
34. 
36. 
38. 
39. 
41. 
45. 
47. 
48. 


II. 
24. 
25. 


Short abstract discussion of silent reading. 

The Romans. Short extract from E. A. Freeman 
Short account of the Sahara. Difficult. 
Allegorical story of a leaf. Human life. 

“The Creation.” — Addison. 

A story with a moral. 

Some of Poor Richard’s Sayings. 

A one-page story of heroism, from Carlyle. 

A part of the 106th Psalm. 

A study in words from Webster’s Spelling Book. 
Extracts from the Bible. 

The Christmas Dance, from Dickens’s Christmas Carol. 


Lessons recalled by not to exceed 5% of both sexes. 


Part I 


A few lines from “ How Sleep the Brave.” 
A few simple rules of health. 

A model composition with suggestions. 
“Wanted—A Boy.” A moral lesson. 
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Part II 


10. About the atmosphere. Difficult and instructive. 
17. Monkeys making a bridge. Instructive. 

21. “Babie Bell.”—T. B. Aldrich. 

27. Biographical sketch of Adams and Jefferson. 

32. “ Young Lochinvar.” — Scott. 

35. Biographical sketch of Andrew Jackson. 

40. “Burial of Sir John Moore.” — Wolfe. 


C. Lessons recalled by a great number of children. 


Part I 

1. Sketch of Franklin, with his own story of the whistle. 

2. A man telling a king the story of the locusts. An odd story. 
7. Preparing for Christmas. A selection from “ Little Women.” 
9. “Ellen More.” — Mary Howitt. 

13. “The Old Oaken Bucket.” 

15, 16, 17, 18. The Ugly Duckling, from Hans Andersen. 
26, 27. The Life and Anecdotes of Columbus. 


28. “The Day is Done.” — Longfellow. 
29, 30. Story of a dog that wandered off into the world and after 
a long time saved the life of a child. 


Part II 
1. Sketch of Daniel Webster. 
11. “The Gemsé Fawn.” Pretty story in verse. 


12. Mr. Squeers and the Boarding School. — Dickens. 

14, 15, 16. The Battle of Bunker Hill. 

18. “Flowers the Stars of Earth.” — Longfellow. 

22. “We are Seven.” — Wordsworth. 

25. Marshal Macdonald rescuing a little drummer boy carried down 
by an Alpine avalanche. 

28. “Lucy Gray.” — Wordsworth. 

43. “The Little Match Girl.”— Hans Andersen. 

so. An Arabian horse saves his wounded master by taking the man’s 
belt in his teeth and bearing him home. 


SUMMARY . ; 
SECOND Tuirp FourtTH 
Reaper Reaper READER 
Per cent of total number of lessons not recalled I 17 33 
Per cent of lessons recalled by not to exceed 
5 per cent. ° : ‘ ‘ ° . 34 40 II 
Per cent of lessons recalled by a great number 
ofchildren. . Io 9 23 


Per cent of lessons recalled by an intermediate 
number . ; ‘ ‘ , ‘ ; . 55 34 33 
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This characterization of lessons has been presented that the reader 
might see for himself the number and the nature of the lessons falling under 
the principal divisions. Space does not permit the discussion of details or 
a presentation of a characterization of all the lessons of the various Readers. 
The foregoing gives a rough gradation of lessons from the impressive to 
the indifferent. Bearing in mind that this study is based upon the returns 
of about 500 children to each Reader, it is a very severe criticism to say 
that no one remembered certain lessons. From this point of view, about 
16% of the aggregate number of lessons in the three Readers represents 
time wasted. Little more can be said for the 28% named by not to exceed 
5% of the pupils. That is to say that 44% of the number of lessons in the 
Indiana Series could have been omitted without loss to the pupils. 

An examination of the diagrams and the foregoing classification 
leads to the following conclusions: 

The first lesson of the different Readers is well remembered, also 
the continued lesson, or long story. 

All of the lessons remembered to any great extent, except a few 
remembered for their oddities, are in terms of experience the child can 
realize in himself. 

The lessons remembered most are especially natural, or life-like. 

The curves of the sexes are remarkable in agreement, that of one 
appearing a duplicate of the other. The principal difference is in the num- 
ber of lessons remembered, girls remembering more than boys. 

The lessons not remembered by any child are too short to excite 
interest or do not treat of things a child can appreciate. 

The mere instructive lesson; the moral and its setting; abstract 
poems concerning duty, happiness, love of nature, etc., make up the bulk 
of those remembered by 5%, or less. 


II 


No. 2. Which one did you like best? What was it that you liked? 

The range of preference was great. In very few cases did more than 
10% of the pupils prefer a given lesson. The extreme was for the first 
lesson of the Second Reader, which was preferred by 21%. 

It seemed difficult for many pupils to decide which of the lessons 
they preferred; e.g., many said they “liked them all (all they remem- 
bered), but thought they liked best, etc.” But when it came to saying 
what it was they liked about a lesson no hesitation was apparent. Because 
of the lack of decision in the former, the writer is inclined to believe 
that the number remembering a lesson is a better indication of what im- 
pressed the children than the number preferring the same. 

The following general classification (Table I) of the lessons into 
poetical and prose, together with the preferences for the same, shows 
the total number of choices falling upon poetical selections to be large, 
notwithstanding that the number of prose selections in the Readers is more 
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than twice that of poetry. A remarkable increase in the preference for 
poetry appears in the Fifth Grade where such poems as Evangeline, Thana- 
topsis, Snow-Bound, etc., were read. In every case the girls lead in the 
preference for poetry. 


TABLE I 


Distribution of preferences as to Poetry and Prose 


NUMBER OF Per Cent. or CHILDREN 
SELECTIONS PREFERRING 

SECOND READER Girls Boys 

Poetry : , ‘ . ‘ ‘ 18 14 8 

Prose , , : ‘ ; , 47 86 92 
THIRD READER 

Poetry ‘ , : , " ‘ 40 22 15 

Prose , ‘ . , . ‘ 80 7 85 
FOURTH READER 

Poetry ; . : . ‘ ‘ 31 33 27 

Prose . ; . . , , 78 67 73 
FIFTH READER 

Poetry ‘ : : ; ‘ . Work 81 66 

Prose : ‘ ; ; : Irregular 19 34 
TOTAL 

Poetry . ; . : ‘ . . ° 37 29 

Prose " ‘ : ; ‘ . ‘ ‘ 63 71 


Some facts of general significance appear in the table. There is a 
growth of interest in the poetical coincident with age, beginning with a 
low per cent and ending with a high per cent. It is probable that young 
children are interested only in the rhythm of verse as found in rhymes of 
the Mother Goose type, and that real poetry receives little recognition be- 
fore the adolescent period. The general preference for poetry in the 
Grammar Grades (Fifth Reader) is, at least, a vindication of the right of 
such poems as Evangeline and Thanatopsis to a place in the Seventh and 
Eighth Years of the Course of Study. The poems in the Second and 
Third Readers are chiefly those of sentiment and thought, but the pref- 
erences fall upon those in which rhythm is prominent; as 


“Two little kittens, one stormy night, 
Began to quarrel, and then to fight.” Popular, in the Sec- 
ond Reader. 
“ Now, such a story I never heard! 
There was a little shivering bird!” Popular, in the Third 
Reader. 
In the Fourth Reader a transition is shown in preference for “ We 
are Seven,” and “Old Oaken Bucket,” with scattering preferences for 
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more weighty verses. Then in the Fifth Reader are many preferences 
for “ Rainy Day,” “ Thanatopsis,” “ Evangeline,” etc. In general, the in- 
terest in verse begins in childhood with the rhythm and passes over grad- 
ually into sentiment and thought in adolescence. The makers of our text- 
books have not taken this into account. 

Since the subject matter of a selection does not depend upon the 
form, a close view of the children’s interests necessitates a classification 
of the lessons with regard to general theme. Table II presents the relative 
preferences for selections classed under the given themes. 


TABLE II 
Classification of lessons according to theme, showing preferences for each 
class 
2nd R. 3rd R. 4th R, sth R. ToTaAL 
ao. wh G. B. G. B. G. B. G. B. 
hm % % th % % % % 
Fables zg 3 a o I on) : 2 
Heroism 3 o 6(~O Io 24 4 7 es © 
Biography °o (Oo I2 II a. Ss 2 « ve 
Stories of animals . 19 21 I2 14 14 II o Oo a 22 
Adventure °o Oo ° eo s e's o | 
Information . ae 2 4 sa oe : 
Moral Precepts . 4 3 9 8 ® 17 18 , & 
Stories of Daily Life . 39 41 28 24 32 20 35 35 34 30 
Description x 2 4 0 a 3 33 30 Ir 9 
Unclassified! . a7 627 30 34 32 29 6 4 23 23 


[These figures may be misleading, for we are not told how 
many of each sort of stories the readers in question contained. 
For instance, if in the second reader 50% of the stories were of the 
“moral precept” order and only 5% of the “ daily life” order, 
the fact that only 4 and 3% of the former were preferred to 39 and 
41% of the latter would be all the more impressive, while if there 
were only 5% of “ moral precept ” stories in the reader and 50% 
of “ daily life ” stories, the percentages of preferences would have 
much less weight. For children will be more likely to find a story 
to prefer in ten of a certain sort than in one, and in so far as their 


* A large number of pupils preferred selections from other books, 
and as we had no means of knowing where to look for these preferences, 
they were placed with the few lessons of the Readers that failed to fall 
under the other heads. The schools from which these papers were re- 
ceived have in the school libraries several sets of Readers used as supple- 
mentary texts. 
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stated preferences were due to chance they would be proportional 
to the percentages of the different kinds of stories in the readers. 

For this reason also the estimates of the change in interests 
through the grades may be misleading, for if the later readers did 
not have the same proportion of the different types of selections 
as the earlier the dice would be weighted and the changes observed 
might be in part due to the different material offered for interest 
to choose from. ] 


In this connection some idea of the reasons given for these prefer- 
ences is necessary. (See No. 2 of the syllabus.) After reading a large 
number of answers to this part of the question, the following empirical 
classification was determined upon. 

Reasons for preferring: 

1. No reason given. 

2. “Interesting’’—only such as employed this word, and it may 
mean different things in different cases. 

3. “ Beautiful,” “nice,” “ pretty.” 

4. All answers indicating the desire for knowledge [as] the ruling 
factor in the choice. 

5. All basing the preference upon the acquisition of a moral prin- 
ciple. 

6. All in which the child found pleasure in his experiences repro- 
duced in the lesson; i.e., true to life. 

7. All indicating the child’s pleasure in heroic action. 

8. Miscellaneous and oddities. 

For results see Table ITI. 


TABLE III 


Classified as to the basis of the preference 


2nd R. 3rd R. 4th R. sth R. ToTAL 

GS GS Bb. G. Bz G. B. G. B. 

$% &£©% £% 8% &F 
i eee 2 we es s 8 9 6 6 5 = 10 II 
2. ‘Interesting’... o I : 2 3 4 4 10 es 
Qn « 3s a SF 2 $ 4 $ « 4 4 
4. Information. . . 7 9 9 II 6 10 9 10 8 10 
5. Morallessons . . 13 13 17 14 42 30 26 25 26 20 
6. Truetolife . . . 39 33 27 25 21 18 22 18 27 24 
Ese. sis SOF 17 20 II 24 ‘8 10 16 
8. Unclassified. . . 10 13 15 16 9 4 26 13 13 12 


From this we find that the children preferred most lessons that sug- 
gested a moral truth, a bit of real life or heroic action. The boys lead in 
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the latter. A gradual decline of interest in the life-like is observed with 
a corresponding gain in the moral and the heroic. In the Second Reader 
nearly 40% were attracted by the life-like, while in the Fifth about 20%. 
It is probable that young children are content with the images called up 
by a selection, while older heads look for hidden significance and abstract 
principle. To the child it is enough that he loves a thing “because it 
did” a certain way, but the youth scorns such a makeshift, basing his ad- 
miration upon the presence of practical suggestion or laudable personal 
characteristic. Yet even in the case of the youth, are we sure that he has 
not employed his reason for the concealment of his original simplicity? 

No marked sex difference appears either in preference or in basis 
of preference, and the uniformity of per cents in Tables II and III shows 
that in this respect girls and boys stand upon equal footing. The nicety 
of balance between the per cents for the sexes gives peculiar force to this 
result. 

Table III is indicative of the interests of the children. Its results 
differ from the classification by themes because the different phases of 
the lesson appeal to different individuals. In general, it represents what 
the child saw in the lesson. Table II gives about 32% of the preferences 
to Stories of Life, 12% to Stories of Animals, 744% to Moral Precepts, 
1% to Fables, 6% to Heroism, and 2% to the instructive. Table III gives 
reasons for preference about 25% as life-like, 23% as Moral Lessons, 13% 
as Heroic, and 9% as instructive. From this it appears that the fable re- 
ceived little consideration, and that even the moral lesson without the 
formal statement in conclusion, but bearing upon it the marks of a moral 
purpose, received less attention than the simple story whose moral force 
was felt and appreciated. It is further observed that the heroic in action 
is given more consideration than the formal hero, and that lessons designed 
to be instructive receive little regard from those whose preferences lean 
toward knowledge. The charge is often made that children have no re- 
gard for moral ideas, no feeling for the divinity of right action, and no 
love for knowledge; these results show that children do appreciate such 
things when presented in terms of their own experience. Take out of 
their text-books the sermon, the philosophical fable and the cold stiff 
hero, and paint into them the good, the true and the heroic in colors 
from life. 


Ill 


No. 3. If you were taken to a book-store and told that you might 
select just one book for your own, what would you take? 

The choice of the children fell upon 246 different books. Twelve of 
the leading books are given here with the per cents of the girls and boys 
choosing the same.’ 


* For a similar list see Report on Child Reading, by H. C. Hender- 
son. Report of the Department [of] Public Instruction of the State of New 
York, 1897. 


ee 
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TITLE GIRLS BOYS 
Longfellow’s Poems : : ° 11% 8% 
Robinson Crusoe 7 12 
“‘A History ”’ 5 9 
Bible ‘ 5 4 
Seven Little Sisters 4 3 
“*A Story Book’”’ 3 5 
Black Beauty 2 3 
Uncle Tom’s Cabin 2 2 
Little Lord Fauntleroy 3 I 
Man of the House 2 2 
Little Women 2 o 


George Washington 


N 


3 


None of these books can be said to be popular, unless it be Long- 
fellow. While of the total number of pupils only about 10% chose this 
book, the number of girls in the Fourth and Fifth Readers choosing the 
same is about 14% and 25% respectively. Deducting the number of pupils 
in the Second Reader, since they had little opportunity of becoming ac- 
quainted with Longfellow’s writing, we find that 14% of the girls and 
10% of the boys chose a volume of his poems.! 


In Table IV is shown the distribution of choices among the different 
classes of books chosen, according to text-book gradation. 


TABLE IV 
READER II Ill IV v TorTats 
; of ¢ 
1. Fiction Girls 66% 6% 42% 36% 53% 53% 
ns lc HU KA (<té‘(‘ HUD 53 
Girls 2 10 24 44 18 
. ow Boys I 9 13 27 II 145 
. ’ Girls 3 5 5 6 5 
3. Biography Boys - 6 9 - 6 5-5 
— Girls o °o o ° o - 
+ Boys o ° I 5 I ‘S 
att. Girls o 4 10 5 5 
5 Say Boys I 9 19 10 10 75 
— Girls 8 6 8 I 6 
6. Religion . Boys ; 4 4 4 ‘ 5.0 
, Girls I 2 o I ° 
7. Science 2.0 
Boys 2 4 3 2 3 
. Mines Girls fe) o o I o os 
Boys I I o 2 I 
g. Miscellaneous Girls 20 6 II 6 10 ie 
and Unintelligible Boys 14 14 8 7 Io ’ 


1 In a Study in Moral Education, by J. R. Street, Pedagogical Sem- 
inary, July, 1897, p. 28, Longfellow is shown to be the most popular author 
among young people. 
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From this it appears that 53% of the children chose fiction, 15% poetry, 
7% historical books, 6% biography and 5% religious books. This indi- 
cates a great interest in the story and the novel. The poetical works 
chosen were the poems of Longfellow, Bryant, Riley, Lowell, Whittier, 
Holmes, and the Cary sisters. 

Sex differences are found here. The boys possessed greater in- 
dividuality of choice. Though the number of boys (890) was less than 
that of girls (1060), the choices of the former fell upon 175 different 
books, the latter upon 157. The range of choice is represented by the 
average number of pupils choosing each book. The averages for girls 
were: Second Reader —4.2+, Third Reader—4.8+, Fourth Reader — 
3.7+, and Fifth Reader —4.2+: for boys 4.8+, 2.9+, 25+, and 2.6+. 
In both the maximum range was reached in the Fourth Reader. 


[The sex differences and the changes due to age which Table 
IV manifests are summed up by Mr. Wissler as follows :] 


1. Fiction. That there is little difference in the sexes; both show- 
ing a gradual decline with the advancement of age. 

2. Poetry. That the interest of both sexes increases rapidly with 
age, but that the girls lead with a constant gain. 

3. Biography. That the boys lead. 

4. Travel. That books of this kind did not interest either sex. 

5. History. That the boys lead, but the girls follow in parallel; the 
maximum is reached in the Fourth Reader. 

6. Religious Books. That the interest is approximately constant. 

7. Science. That the general interest is small, the boys leading. 

8. Humor. That the interest is very small. Humor is the product 
of the mature, and the highest types are found among the most mentally 
acute. The appreciation of it begins about the time of adolescence. 

The curves show that the child comes to the Second Reader with a 
great interest in the story, while interests in other kinds of writing have 
barely taken form. The broadening influence of the school makes him 
conscious of other things, especially of poetry, where he finds things that 
cease to be fiction when he feels them true of himself. In the Fifth Reader 
poetry and fiction become rivals, the former favored by girls, the latter 
by boys; this results in a decline of interest in other literature. 

The curves of the sexes for biography, history and poetry have the 
same general direction and suggest a greater susceptibility of girls to 
school influences. The school turns its forces upon boy and girl alike, but 
meets greater resistance in one or the other. At the start the sexes have 
much in common, but growth brings divergence. 

A general sex difference appears from an examination of the books 
peculiar to the choice of each. Both lists contain a large and approxi- 
mately equal per cent of fiction, but this fiction differs in kind. Among 
the works of fiction chosen by girls are many books that portray the 
home life and every-day thought and emotion. The love story interests 
the older girls. Many boys preferred fiction reciting the exploits of the 
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adventurer in the garb of the scout, the explorer, the soldier, or the 
“young man making his way in the world.” The books not belonging to 
the class of fiction are of a practical nature, but show the same differ- 
ences; the girls choosing more of those relating to deportment and social 
and domestic training, while the boys led in those relating to industrial 
or professional lines. In general it seems that the girls have greater in- 
terests in the field of action where affection and kindness are striving for 
the noble and the true, the boys in that field of action where strength, 


courage and honesty of purpose struggle against the more material en- 
vironment. 


[In a somewhat similar study Miss Clara Vostrovsky dis- 
cusses the sex differences in taste, on the basis of the statements 
of school children as to the last book they took from the library, 
and why they liked it, in case they did. She says:] 


Not only do more girls than boys rely on a mere feeling of niceness 
in regard to their reading, but more, too, rely on the recommendations of 
their friends. The greater independence on the boys’ part goes with the 
more definite reasons for taking out books, which is confirmed by the 
greater percentage under “substance and school.” The inference that boys 
are guided more by reason, girls more by sentiment, in their reading, is 
strengthened by the fact that the results in Juvenile, Fiction, and General 
Literature corroborate one another in regard to this. 


* * * * * * * * 


Certain other very marked differences between the sexes come out in 
this study, particularly in a classification of the children’s tastes as defi- 
nitely mentioned by themselves, especially in regard to the juvenile story 
books which they read, since it was found that in drawing these the chil- 
dren consulted their real interests most often. In this classification 52% 
of the girls say that they took the story because it was about children 
(generally about girls), while this is true of only 12% of the boys. Only 
24% of the girls chose the book because it was exciting, while 76% of 
the boys state their delight in the venturesome. This great difference is 
made still greater by the fact that the exciting stories mentioned by the 
girls are very quiet compared to those mentioned by the boys, “ The Young 
Lieutenant,” by Adams, and “ Robinson Crusoe” being perhaps the most 
exciting. The boys’ tastes in general are well illustrated by a boy of 
twelve, who states that he took “ The Moose Hunters” because he liked to 
read “about the wilderness of the world” ;* while the following sentiment 
by a girl of fourteen is shared by a large number of others, “I like 
‘Quinnebasset Girls,’” she says, “because it tells all about the thoughts 
and feelings of girls.” 


*It is probably due to a recognition of this that certain boys’ maga- 
zines, like Harper’s “ Round Table,” which devote themselves largely to 
stories of adventure, have achieved so great a popularity. 
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TABLE I 


Showing Children’s Tastes, as Definitely Mentioned by Themselves 


Boys GIRLs 

Per Cent Per Cent 
Because of children. : ‘ I2 52 
Because of adventures, etc. i 76 24 
Because funny . : ° : 6 12 
Because of miscellaneous reasons 6 12 


Since the name of a book presumably plays some part, however un- 
consciously, in deciding whether or not it will prove interesting, the 
juvenile books were again classified to see whether the titles in themselves 
bore out, in the main, the children’s statements in regard to their pref- 
erences. 71% of the girls’ books had names suggestive of children, while 
this was true only of 21% of the boys’ books. While some of those men- 
tioned by the girls were in regard to boys alone, not one given by the boys 
was merely in regard to girls. Are girls, then, more interested in their 
brothers than boys are interested in their sisters? Only 10% of the names 
of the girls’ books indicated adventures, against 50 per cent of the boys. 
which had such suggestive titles as “ The Young Defenders,” “ A Night in 
the Swamp,” etc. 


TABLE J 


In Regard to Titles of Last Book 


Boys Grr.s 
Per Cent Per Cent 
Of children . ; ’ ‘ . 21 71 
Of adventures, etc. ‘ ‘ ‘ 50 10 
Of fairy-land 4 ‘ . 6 6 
Miscellaneous ‘ d ‘ , 23 13 


All this taken together, seems to indicate [in] girls more domestic and 
[in] boys more adventuresome tastes. It is in line with what Max. Pember- 
ton, who has himself written books for boys and edited a boys’ paper, has to 
say: “For style a boy cares nothing; he reads Stevenson for the story. 
He must have incident, excitement, —a hero.” 

When we come to the authors most often mentioned by boys and 
girls, we meet again the wide dissimilarity in their preferences. Girls men- 
tion 79 different authors, boys 65. Only 17 are mentioned by both, and 
of these, Louisa Alcott and Horatio Alger are apparently the only ones 
who enjoy at all anything like equal favor. 

Alcott, by far, stands first in the girls’ list; Sophie May comes next, 
followed by Martha Finley, H. Alger, Minnie Paull, Frances H. Burnett, 
in the order given, — almost all women writers, it will be seen. 

W. T. Adams (Oliver Optic) is the favorite with boys, being named 
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almost twice as often as his successor, Henty. Then come Edward S. 
Ellis, Horatio Alger, followed by Harry Castleman, J. T. Trowbridge, and 
L. A. Alcott, —in this case almost all men writers. 

In fiction, taking the entire number of books mentioned, it is inter- 
esting to find that more standard works were drawn by boys than by 
girls. — Pedagogical Seminary, Vol. VI, pp. 532-534. 


THE AZSTHETIC EMOTIONS 


If we are to know what we are about when we are teaching 
English literature to boys and girls, we must get some rational 
account of what the zsthetic emotions are and what they do to 
us. Knowledge abdicates and opinion reigns if we ask just what 
the so-called zsthetic effects are and what difference they make 
in one’s general character. This is a psychological question, to 
be settled by psychological methods, and it is a shame that, at 
least since Aristotle, the best work and the bulk of the work 
should have been done by literary men who had the data but not 
the means of handling them or of understanding their signifi- 
cance. The equipment fit to solve the question is that of a gifted 
person, acquainted with psychology, and possessed of psycholog- 
ical insight, who has studied extensively the effects of literature 
on people, particularly on children, for the nature and functions 
of the zsthetic emotions will be clear only in the light of their 
origin and development. No such person has appeared with the 
answer, and we must be content with clearing a passage for him 
in so far as present data allow. 

This is no occasion for a treatise on the zsthetic emotions 
from the standpoint of genetic psychology, and no such treatise 
will be attempted. Let us simply try to see clearly what facts we 
can state as a supplement to the existing material on zxsthetics 
and literary criticism, which may assist the intelligent teacher to 
an insight into what happens when students are led to read litera- 
ture ostensibly for esthetic enjoyment, for fun. 

First of all, with any given piece of literature, all sorts of 
different things happen in different people. Not only do many 
of them fail to get the zsthetic pleasure intended, but in those 
who do it takes many forms. Of those who do not, some feel 
in its place bona fide feelings, actual attitudes toward the real 
world, real, not zsthetic, emotions. These may be to them de- 











32 Teachers College Record [196 


sirable or the reverse. Of those who do, some feel an enjoyment 
of the technical skill with which the writer has secured his effect; 
they enjoy the poem as the foot-ball expert enjoys watching a 
game, not caring which side advances, unmoved by the zeal of 
combat, influenced only by the skill of the plays, the adroitness 
of the generalship, the technical beauty of the way things are 
done. Some feel the sensory delights of rhythm or melody; 
they enjoy the poem as the artist might enjoy the proportions of 
the foot-ball player, the grace and ease of his movements (rare 
enotigh in a foot-ball player). The majority enjoy what is 
poorly called, for lack of a better word, the suggestiveness of the 
poem, the mood it arouses, the feelings of joy or sadness or pity 
or faith, that are not real joy or sadness, but, somehow, are sweet. 
“It means so much, it made me feel the thing,” they say. These 
are like the spectators who enjoy a foot-ball game because men 
may, and do, get hurt, because they feel, yet without results to 
their own profit or loss, the ambition for victory, the pluck and 
catastrophe and recovery. There are, of course, all sorts of com- 
binations of these three types. 

It is obvious that what we would at the first blush call “ zs- 
thetic appreciation ” turns out to be now one thing, now another, 
now a complex. Indeed, many people, failing to experience any 
of these three mental conditions, take definite ideas or ordinary 
emotional feelings to be the “ esthetic emotions ” of which they 
read. Many a one there is who reads his Browning in dead 
earnest as a sort of philosophy, commentary on human nature and 
moral guide, happy to get great ideas and feel new hatred of this 
and love of that, and thinks that he gets all there is in the poetry 
for any one, and wonders how intelligent people can endure 
Keats. From this ambiguity of the words “ esthetic apprecia- 
tion ”’ and “ zsthetic emotions ” has arisen much confusion. Let 
us therefore use the terms ideas, real emotions, enjoyment of 
workmanship, sensory pleasures, and pseudo-emotions to cover 
the main facts of the mental conditions aroused by literature. Of 
these terms, we may further define real and pseudo-emotions. 
Let us mean by real emotions such feelings as lead us to acts 
appropriate to the situation if real. The countryman at the 
theatre who wants to climb on the stage and knock down the 
villain in the play offers an example. Let us mean by pseudo- 
emotions such feelings as do not. If we enjoy reading or 
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seeing the last act of “ Othello,” it is because our emotions are 
not such as lead us to shriek with horror or turn away our eyes 
from the awful sight. We may now secure some profit from 
the analysis and natural history of these various effects. 

The ordinary laws of human nature account for the nature 
of the ideas aroused by works of art, and we have seen that in 
practice the service of literature in presenting ideas and arousing 
ideals has been recognized. 

The production of real emotions is of two sorts. The poem 
or story may arouse the emotion which the facts or events por- 
trayed would, if real, or it may arouse some different emotion. 
The example already given is of the first sort. The arousal of a 
high flood of joyous excitement by the description of a double 
duel in the dark is of the second sort. The practical problem of 
when and where it is desirable to use literature to induce real 
emotions is not hard. We may merely repeat Professor James’s 
warning against exciting them without providing some useful 
outlet in conduct and insisting that it be taken then or later. We 
may also suggest that the rational man will regulate his emotional 
attitude toward the real world by the facts of that world itself 
rather than by second-hand and often distorted pictures of them, 
and that there is some danger in forever wheedling people into 
being wise or good or happy. However, as things go, most of 
us will probably have to be wheedled. 

The enjoyment of workmanship is so rare among young 
students that nothing need here be said of it. 

The sensory pleasures are a far less important part of appre- 
ciation in the case of literature than in the case of music, painting 
or sculpture. Either because we are born with organizations 
which like certain combinations of sounds, lengths, stresses and 
pauses, or because these combinations have gone with other 
desirable things, we come to like certain rhythms, etc. The 
explanation of those due to our organization will undoubtedly 
turn out a purely physiological one. The explanation of the sec- 
ond sort is a matter of association. 

The sensory pleasures appear early in the child’s love of 
rhythm, and are moulded by precepts to some extent, still more 
by example. The esthetic education of children in the purely 
sensory appreciation of literature can thus begin early. 

What, now, of the chief problem in the esthetics of litera- 
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ture, the nature of these pseudo-emotions? What is the esthetic 
pity that is not real pity, the sympathy with the hero which does 
not produce real pain or real tendencies to help him? They are 
not the real emotions in weaker intensity. On the contrary, they 
may be stronger. They are qualitatively different. This differ- 
ence is not, as has been suggested by some writers, the absence 
of a personal element; we do not feel real emotions with a per- 
sonal warmth and intimacy and esthetic, or, to use our word, 
pseudo-emotions, with the calm of an indifferent spectator. 

The qualitative differences that one finds by observing him- 
self and questioning other people are that the painful quality of 
many real emotions is absent from their pseudo-equivalents, — 
we like to feel pseudo-sorrow. The pseudo-emotions are less 
permanent and, therefore, more easily modifiable. The tendency 
to fatigue and prostration, which is a result of real emotions, is 
largely absent in the case of the pseudo-emotions. A man tired 
from the excitement of a fit of rage might go to see “ Othello” 
to get rested. 

If we now become genetic psychologists for a moment, we 
may find the key to the real nature and function of these emo- 
tions. For they evidently grow out of the imaginative play of 
children. Children systematically and habitually turn the objects 
and events of the natural world into means for keeping their 
mental life going. They themselves play the roles and make 
their own actions help to arouse the feelings they so enjoy. 
They learn readily, and in easily ascertainable ways, to so manipu- 
late their environment as to get such feelings out of it as do not 
bring painful consequences or the need of hateful inhibition and 
effort. A witness to the connection between the later pseudo- 
emotions due to literature and the earlier pseudo-emotions due to 
play is found in the frequent tendency of young readers to put 
themselves in the place of some one of the personages in a story. 
The boy makes the hero’s words his words, the hero’s acts his 
acts, and lets the rest of the book be a stage for his adventures, 
and thus assimilates the new form of mental play to the old form 
in which he himself did actually run and fight and conquer. 
Were I to rename the process of enjoying literature, I should 
call it “ contemplative play.” Were | asked to tell the date of 
appearance of the zsthetic or pseudo-emotions, I should answer 
that when the baby begins to act for the sake of gaining feelings 
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other than those connected with such purely physical matters as 
food, warmth, exercise and protection, then and there he starts 
on the esthetic highway. When he begins to use words as a 
means of gaining such feelings, his career as an appreciator of 
literature has begun, and from then on a continuous develop- 
ment may be traced. 

Children like to feel, we said in another connection, just as 
they like to move. To have things going on in their minds is per 
se desirable. The desirability increases in proportion as they can 
exclude the particular elements of feeling which cause discom- 
fort. Chief of these are certain sensations and emotions which 
nature provides as warning signs against dangerous conditions 
and the feeling of effort or inhibition which is present when we 
keep some thought or feeling down. In their play, I said a mo- 
ment ago, children so manipulate their environment as to get 
such feelings out of it as do not bring painful consequences or 
the need of hateful inhibition and effort. The feelings brought by 
play then differ from those of serious life by virtue of what they 
are not, by virtue of the pain and effort that they do not arouse. 
Here we have our fundamental distinction between the pseudo 
and the real emotions. The former differ from the latter by 
virtue of what they are not, by being responses to stimuli which 
the wisdom of long literary effort has devised to arouse feelings 
minus certain undesirable elements. Just as the child finds the 
acts and ideas that excite without frightening or stimulate with- 
out effort, so the tribe of writers have found means of presenta- 
tion which filter off the joy of conflict from its tremors, the 
sweet of sympathy from the bitter, the thrills of ambition from 
its strife and worry, the zest of interest from its strain and effort. 

From the nature and genesis of these pseudo-emotions we 
may now hope to learn their function. Except by special dis- 
pensation, they do not serve to purify the mind of their real paral- 
lels. There is no reason why they should, and no evidence that 
they do. Nor do they serve to predispose the mind to their real 
parallels. It does not make children feel real lonesomeness to 
read Robinson Crusoe, nor real bloodthirstiness to read The Last 
of the Mohicans. We know well enough how the quietest people 
can revel in the pages of romance. When a child’s emotional 
make-up is changed by the books he reads, it is the real emo- 
tions, or, more often still, the ideas aroused, that do the work. 
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The function of the pseudo-emotions is simply to give innocent 
pleasure and to be symptoms that the mind is at least healthy 
enough to enjoy unimpeded action. With our pseudo-emotions 
from novels and dramas we play at love or war as our children 
play at keeping store or hunting bears. 

Play on, children of all ages, says the wise man. Only do 
not imagine that you are saving your souls or remodelling your 
minds by the game. Play on, you who are champions, profes- 
sionals, who turn play to a trade and live by your skill at it, who 
write essays telling how you feel as you play so that others may 
emulate you. Play on, but do not despise the workers in this 
world. 





a aS 





HAND WORK 


Numerous problems arise in connection with hand work in 
the mind of any one who is interested in the mental processes by 
which children learn and in the results on their make-up of dif- 
ferent sorts of training. 

Just how is manual skill acquired? Just what laws govern 
the growth of accurate and controlled movements? Are habits 
of our hands and eyes more permanent than habits of thought? 
Just what are the inborn tendencies that make children zealous 
in constructive hand work? Just why do they learn more about 
a square by cutting out a bad one themselves than by seeing a 
good one that some one else has made? Just what conditions of 
physical and mental growth limit the kind and quality of move- 
ments children can make, and in what ways? What is the reac- 
tion of hand work upon knowledge and self-control and atten- 
tion and all the mental habits? These and other questions at 
once attract the scientific student of children. 

With the limited time at our disposal, it seems wise to pre- 
sent data on only the last two questions, since they are at present 
subjects of discussion by teachers of manual training. What, 
then, has psychological investigation to say about the develop- 
ment of motor ability in children and the contributions of hand 
work to the intellectual and moral make-up of children? Let us 
answer the last question first. 


THE REACTION OF HAND WorK ON THE MIND 


Let us limit our question from the start to the direct con- 
tribution of a motor act to intellect and character, leaving one 
side the possible indirect influence due to the acquisition of tech- 
nical skill, the preparation for a trade or profession, the relief 
from the harm that might result from idleness, etc. What we are 
talking about will become clear enough as we progress. 
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When a boy drives a nail or draws a straight line or bends 
a bit of iron to a right angle, he has certain feelings of the situ- 
ation involved, of the position of his hands, the nature of the 
material he is working on, of the tool he is working with; as he 
works, new sensations come from the tools and material and from 
his own movements. As a medical student learns about the body 
he is dissecting by dissecting it, so the hand worker learns about 
the stuff he works on. He acquires knowledge in psychologically 
the same way as the observer of animals or the experimenter in 
a chemical laboratory. The difference is in the kind of knowl- 
edge, his being about certain material substances, tools, and 
movements of his own body. There is, however, another possi- 
ble difference. The student of chemistry or biology may, the 
student of history or literature often does, satisfy his teachers 
with only vague, verbal, moribund acquaintance with the facts 
in question, while the hand worker cannot satisfy his teachers 
unless he has acquired real, living feelings of things which are 
operative in directing his movements aright. He is more likely 
to gain real knowledge. 

On the other hand, the knowledge gained by hand work is 
likely to be narrow and trivial. The hardness of woods or metals, 
the capacities of tools, the feelings of one’s fingers in drawing, — 
these are not the sort of facts whose possession gives insight into 
men and things. Their value is not for general intercourse, but 
for certain special dealings with one small part of nature. 

But our boy drawing the straight line may acquire, besides 
this direct information about material, tools and his own move- 
ments, secondary ideas about his procedure. He may get a no- 
tion of accuracy, of the possibility of doing a thing precisely, or 
of thoroughness, of doing everything that should be done in a 
certain task. He may learn that to do a thing well you have to 
be patient and cautious and attentive and to know beforehand 
what you are trying to do. Of course, there is a chance to learn 
all such lessons in connection with a page of the spelling-book or 
an example in arithmetic or a game of marbles. But it is easy to 
avoid all or some of them in most studies, whereas the teachers 
of hand work tell us that it is hard to do one of their tasks satis- 
factorily without learning them. It would, at least, seem harder 
than in the other studies. 

The mistake must not be made, however, of supposing that 
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there is any necessity or even high probability that these most 
valuable general ideas will come from acts of manual skill. But 
there is an opportunity for them which teachers of hand work 
may improve. As to the claim that hand work excels other 
studies in this particular, there is little evidence. On a priori 
grounds one would perhaps surmise that for young children it 
did. On the other hand, one would perhaps surmise that the 
idea of industry or accuracy or order gained from hand work 
would be less likely to transfer itself to other fields and be opera- 
tive in other connections than would the same idea gained from 
work in science. 

The scholar who takes a course in manual training under 
wise guidance acquires from the work not only the special in- 
formation and, possibly, the general ideas so far described, but 
also a lot of habits, perseverance, orderliness, muscular control, 
etc. There has been a tendency to confuse the habit, say of per- 
severance, in particular sorts of tasks, which does accrue as a result 
of hand work, and the habit in general, which neither manual 
training nor any other school study does much to advance. We 
do not reform the mental constitution and moral habits of chil- 
dren by courses in hand work or in anything else, and it is time 
to stop making believe that we do. The habits acquired do not 
extend far beyond the particular sorts of circumstances in which 
they were formed. The same is true of the powers, such as 
adroitness, executive ability, artistic appreciation, which manual 
work may develop. They are narrowly confined to the particular 
sort of data with which the student has worked. Appreciation 
of design, yes perhaps, but appreciation of poetry or music, no! 

The scholar’s experience with hand work may further pro- 
vide him permanent interests of a desirable sort, interests in con- 
struction, design, technical skill, the lives and conditions of 
artisans and manual workers of all sorts. 

We have said nothing of any “ energizing of the brain cen- 
” “ strengthening of the will,” or “ beneficial reaction of the 
body on the mind.” We have not invoked as the triumph of 
participation in manual work any mysterious transformations of 
personality due to the connected training of body and mind, 
movements and thought. And for the very good reason that all 
such talk would be rhetoric, not science. What happens to the 
person who performs intelligently an act of manual skill is a 
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simple matter summed up in the words harmless occupation, tech- 
nical skill, knowledge of material, movements and tools, general 
ideas and ideals, habits, powers, and interests. Nothing more won- 
derful happens to him than when he speaks or writes or reads or 
plays. Comprehension of the effects of hand work upon the 
worker has been hindered by the failure to see that in their gen- 
eral nature and influence movements of the hands in the manual 
training class work were nowise different from movements of the 
eyes, throat muscles and legs, from movements of the hands in 
writing or playing the piano or juggling. The physical and 
mental processes involved in a piece of hand work are in their 
general constitution precisely similar to those involved in reading, 
writing or arithmetic. In all cases there is control of move- 
ments by feelings, and acquisition of feelings through the move- 
ments. In all, movements occur as expressions of the person’s 
mind and as agents which provide new experiences for it. No 
generally different sort of result will come from one that doesn’t 
from another. The differences will be in the particular skill, 
particular knowledge, particular habits, etc. In the olden time 
it was fashionable to adore those forms of life where the body 
was little in evidence. Now we are zealous to have as obvious 
bodily expression as we can. But the bodily expression was and 
is always present; the mind never worked apart from it. We 
require no separate and new psychology for manual training. 

So much for the reaction upon the mind of the hand work 
process taken by itself alone. It is, however, generally a process 
that is engaged in making something which shall express some 
knowledge or feeling gained elsewhere. The boy does not draw 
lines or nail nails; he draws a canoe or nails together a house. 
The act of thus constructing a presentation of some idea or feel- 
ing tends to clarify the idea, make it permanent and vigorous, 
and to show in high lights any obvious inadequacies or errors in 
it. But we must not forget that children can know things with- 
out being able to draw or model them, and that they can often 
draw or model them excellently and know little about them. We 
must not forget that many a pupil can learn far more of an object 
in an hour spent over other people’s drawings than by drawing 
for an hour himself. Drawing, modelling, etc., as means of ex- 
pression of the ideas and feelings acquired in other courses are 
not panaceas, but specific drugs, to be used only under certain 
conditions. They are excellent servants, but very bad masters. 
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Let no one think that this entire analysis of ours implies any- 
thing in the least derogatory to hand work. If we find that, 
after all, the process is in line with all of mental life, has no mys- 
terious private brand of excellencies, it should strengthen our 
confidence in its fitness as a school subject. Hand work does 
as much as the other school subjects for general mental develop- 
ment and needs no eccentric hypotheses or extravagant claims. 


THE ADJUSTMENT OF HAND WorkK TO THE CAPACITIES OF 
CHILDREN 


The attention of teachers of hand work has recently been 
called to the need of taking into account in planning courses of 
study the possible incapacity of young children to make fine finger 
movements. ‘The question of the growth of motor ability in chil- 
dren is of broader reference than merely to the drawing, cut- 
ting, pasting, sewing and modelling in manual training courses. 
It bears equally upon early work in reading, enunciation and 
writing. Just as the fitness of topics and treatment in mathemat- 
ics, history, geography and other sciences is conditioned by the 
mental capacities of children, so the fitness of all work involving 
movements is conditioned by their powers of motor coordination 
and control. The occupations of the kindergarten, the common 
practice of early instruction in reading from books and writing 
with pencil, have all been criticised as procedures that require of 
children precision that is beyond the proper scope of their im- 
mature nervous systems. 

The problem is really a complex one, and is by no means yet 
settled. The first step, however, the determination of the 
changes in the motor abilities of young children with age, has 
been taken. Important passages from Bryan’s “ Voluntary Motor 
Ability ”* and Hancock’s “ Motor Ability ”* are here reprinted. 
Such facts as they furnish must, when properly interpreted, be 
taken into account in any discussion of courses or methods that 
involve fine movements or a high degree of bodily control on the 
part of young children. 

We must first recall a few simple anatomical facts and 


* American Journal of Psychology, Vol. V, pp. 123-204. 
* Pedagogical Seminary, Vol. III, pp. 9-21. 
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familiarize ourselves with one or two terms. All movements are 
due to the contraction (that is, the shortening and thickening), 
or the relaxation (that is, the lengthening), of muscles. In all 
the performances of which we shall treat, in all those acts which 
we ordinarily call acts, the muscles contract because of a stimulus 
given them by nerve-cells in the central nervous system (motor 
cells). Motor ability, then, depends not only on muscles, but also 
on motor nerve-cells. Now the nerve-cells which conduct the 
stimuli to the muscles are themselves set in action by other nerve- 
cells, the action of which corresponds to our sensations, ideas, 
etc. So that our actions depend on (1) the connections of our 
brain cells in general with the motor cells, (2) on the proper 
functioning of the latter, and (3) on the proper functioning of 
the muscles. A person may fail to put a key in the keyhole 
(1) because he has never learned that it goes there, has never 
formed any connection between (a) the nerve-cells correspond: 
ing to the sight of the key and keyhole and (b) the motor cells 
leading to the muscles that move his arm and fingers. He may 
fail also (2) because the motor cells in question are absent, not 
fully developed, diseased or temporarily paralyzed. He may fail 
finally (3) because the muscles in question are absent or out of 
order. 

When several muscles contract together at the same time or 
in series, so as to produce some definite movement, we call the 
fact coordinated action. When several movements together sub- 
serve some definite end, we call the fact codrdinated movement. 
Coordination is evidently due to the connections of our brain cells 
in general with the motor cells. That person coordinates his 
movements in writing whose brain is possessed of connections 
between the cell processes going with hearing dog, cat, etc., and 
the motor cell processes leading to the muscular contractions that 
make one write dog, cat, etc. 

Such coérdinations are of the highest importance. The acts 
thus brought to pass keep us alive and happy. Without them we 
should be mere hulks of flesh. They are also means to knowl- 
edge. They put us in situations where we get new information. 
They also are signs of the general condition of the brain. 

In the number and delicacy and complexity of the codr- 
dinated movements that he can make the infant differs from the 
baby, the baby from the child, the child from the adult. We have, 
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therefore, to ask, What movements can children at different 
stages of their development make? Various observers have 
added to and rendered more definite our common knowledge that 
in the early years, the first sixteen surely, perhaps more, there is 
a progress toward a greater number and delicacy and complexity 
of coordinations. The two most important of such studies we 
may now examine. 


W. L. BRYAN: VOLUNTARY MOTOR ABILITY 
American Journal of Psychology, Vol. V, No. 2 (Nov., 1892). 


[Bryan tested the rapidity with which children of different 
ages could make the movement of tapping with a telegraph key. 
The movement was made in four ways: (1) by moving the upper 
arm up and down and hitting the key with the elbow, (2) by 
moving the forearm up and down and hitting the key with the 
under side of the forearm just back of the wrist, (3) by moving 
the hand up and down and hitting the key with the palm, (4) by 
moving the forefinger up and down and hitting the key with it. 
To quote the more exact account by Mr. Bryan: —] 


All the joints of the upper extremities were tested. The conditions 
of the tests were as follows: 


Shoulder. 


The forearm being held at right angles to the upper arm, and the 
back of the elbow being held in position above the button of the Morse 
key, the upper arm was caused to move up and down as rapidly as possi- 
ble in a plane nearly parallel with the vertical plane of the body, ie., in 
about that plane in which the arm tends to swing when one walks. 

Elbow. 

The elbow rested upon the table. The forearm was held at right 
angles to the upper arm. The key was struck with the ventral side of 
the forearm just back of the wrist. In a few instances the arm was ex- 
tended and while the elbow rested upon the table, as before, the taps were 
made with the little-finger side of the wrist. No difference appeared in 
the rate of the two motions. It is to be noted that the school experiments 
were made with the ordinary (spring) clothing about the arm. In my 
own case, the removal of my coat made no discernible difference in the 
rate of elbow or shoulder, owing, I think, to the great disproportion be- 
tween the force of the limb in movement and the resistance which ordinary 
clothing presents. 
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Wrist. 


The elbow rested upon the table. An iron clamp, whose jaws were 
covered with firm cushions of cloth over cotton, was placed rather loosely 
about the forearm just back of the wrist joint, and was held in position 
by an ordinary stative. The key was struck with the palm of the hand. 


Metacarpo-Phalangeal Joint of Forefinger. 

The palm of the hand was held with moderate firmness at an angle 
of about 135° with the forearm. The finger in position was then nearly 
or quite parallel with the forearm. In this way possible sympathetic 
movements of the wrist were prevented from affecting the record. If 
properly placed, the clamp does not interfere in the least with free move- 
ment of the finger. Other phalangeal joints were tested only in the 
case of adults. A narrow clamp was then used and, as in the case of the 
hand, interference with other joints was prevented in part by the position 
in which the member was held. 

In all the experiments reported in this paper, the maximum number 
of taps in five seconds was determined, and all results are given in terms 
of # taps in five seconds. * * * * * * * 

Seven hundred and eighty-nine school children of the city of 
Worcester, Mass., ranging in age from 5 to 16 years, were tested with the 
apparatus and by the method described. The shoulder, elbow, wrist and 
metacarpo-phalangeal joint of the forefinger on each side were so tested. 


Classification of Results. 


Forty-six individuals (twenty-six boys and twenty girls) were more 
or less left handed. Their records are taken account of separately (175). 
Twenty individuals (fourteen boys and six girls) of five years of age 
were tested. The boys’ record is printed in Table VI. The principal cal- 
culations and results of this paper refer to the 723 right-handed individ- 
uals ranging in age from 6 to 16. The 5,784 single results obtained from 
these individuals were classified according to the age and sex of the indi- 
vidual, and according to the side and joint used. 


Method of Treating Results. 


The several results belonging to each class,—for example, to the 
right finger of the boys of six,— were tabulated so as to show the dif- 
ferent rates found in that class (Column 1, Table V) and the number of 
times each of these rates occurs (Column 2). Each rate found was multi- 
plied by the number of times it occurs, and the sum of these products 
(Column 3) was divided by the sum of individual cases. The differences 
between this result, the arithmetical mean, and each rate found were 
taken (Column 4), and these residuals were squared (Column 5). Each 
squared residual was multiplied by the number of times the corresponding 
rate occurs. The sum of these weighted squared residuals (Column 6) 
was divided by the number of individual cases. The square root of this 
quotient is the mean individual variation, showing the limits of distance 
from the mean, within which 68.3% of the individual results fall. This 
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individual mean variation divided by the square root of the number of 
cases, gives the mean variation of the mean. The probability is .683 that 
the true mean lies within the limits thus determined. 

The tabulation and calculation for boys’ right finger, 6, are given 
as an example [in Table V]. A designates the arithmetical mean; ,» the 
mean individual variation, and »«, the mean variation of the mean. The 
values of A, uw, and u,, for each class, are given in Table VI. 


[The serious student should not be prevented from a thor- 
ough study of the facts of Bryan’s research by the dry tabular 
form in which they are presented. Progress in gaining accurate 
information about children requires some ability to appreciate a 
mathematical presentation of results, and the figures in the tables 
to follow are infinitely more instructive than general verbal state- 
ments, once the student gains the power of reading them intel- 
ligently. Bryan’s paper is one of the few which do not mix facts 
with inferences, or mutilate their fulness in rough statements, or 
fail to give exact measure of their reliability. If the reader fails 
to find it valuable, it testifies to his own ignorance or lack of in- 
terest in the problem. ] 


TABLE V 

R. 7. R. x T. Vv. v2. Vv? x T. 

Times Difference between 

Rates found each rate each rate found 

was found and their average 

A 

15 I 15 4-5 20.25 20.25 
16 I 16 3.5 12.25 12.25 
17 I 17 2.5 6.25 6.25 
18 4 72 3.8 2.25 9.00 
19 3 57 5 +25 ‘75 
20 10 200 5 25 2.50 
21 3 63 1.5 2.25 6.75 
22 2 44 2.5 6.25 12.50 
23 = 33 3-5 12.25 — _12.25 
26 507 82.50 


507 > 26=19.5= A. 


[82.50 — ae 
=1.98= a. 
\ 261 


1.78 _ 7" 
ee 


[Note: —I have slightly modified the headings.—E. L. T.] 
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{To aid the reader in interpreting Tables V and VI, we may 
define A,, and w, more clearly. A (the mean) equals the average 
number of taps made in 5 seconds by the boys or girls of the age 
mentioned ; w (the mean individual variation) is a measure of the 
extent to which the different individuals of the sex and age under 
discussion varied from the average. It is clear that the same 
average might come from a few very quick individuals and a lot 
of slow ones, from a few slow ones and a lot of quick ones, from 
all the individuals being near the average, or from a lot of other 
combinations. If we took all the differences between the rates of 
individuals and the average rate, 68 per cent of them would be 
less than the amount under w. yw, (the mean variation or error 
of A, the mean) is a measure of the reliability of the A, or aver- 
age. This average is gained from a few cases, generally about 
30. Now, if we took 60 cases instead of 30, the average might 
be different. 4, is so calculated that it tells us how different our 
average might be if we had an infinite number of cases. If mw, 
for instance, is .6 and our A is 15.0, we are told by it that if we 
took an infinite number of cases the chances are 68 in 100 that 
the average then found would not differ from the A we got by 
more than .6; that is, that the chances are 68 in 100 that the av- 
erage from an infinite number of cases would be between 14.4 
and 15.6.] 

{The first line of Table VI, for instance, is to be interpreted 
thus: (4) 14 5-year-old boys in 5 seconds, tapping with the right 
finger, averaged 19.6 taps. 

(#) Any single right-handed 5-year-old boy that you may 
take will, in two cases out of three, not deviate from this rate by 
over 2.82 taps, will not, that is, have a rate of over 22.4 or under 
16.8 taps. If we took 100 such boys at random, 68 of them would 
probably have rates between 22.4 and 16.8. 

(m,) If instead of 14 boys we had tested all the right-handed 
five-year-olds there are, the chances are 2 to 1 that we should not 
get an average rate that would differ from 19.6 by more than 0.8. 
(The chances would be 20 to I against the average gained differ- 
ing from 19.6 by more than 1.6, and 370 to I against its differing 
from 19.6 by more than 2.4.) 

Throughout Table VI, n =the number of individuals tested, 
F = finger, W wrist, E=elbow, S=shoulder, R=—right 
and L = left.] 
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y 
e TABLE VI 
2 
a RATE: AGE 5 
r Boys, n 14. Girls, n 6 
a A rm Me 
' R F 19.0 2.82 0.8 
. W 20.1 3.66 1.0 
/ E 22.7 2.90 0.8 
t . 
S 18.4 2.72 0.7 
. ; Omitted, because so few. 
L F 17.3 3.34 0.9 
‘ W 17.0 3.39 0.9 
” E 18.2 3.23 0.9 
. S 17.0 2.38 0.6 
t 
r 
Rate: AGE 6 
»? 
= Boys, n 26. Girls, n 28 
t A Me He A rm Me 
y R F 19.5 1.78 0.3 19.8 2.56 0.5 
= W 23.0 2.72 0.5 21.6 2.57 0.4 
+ E 235 1.45 0.3 22.7 2.33 0.4 
S 19.8 281 0.6 19.9 2.71 0.5 
| LL 18.0 1.56 0.3 18.0 2.76 0.5 
t W 19.7 2.32 0.5 18.9 2.33 0.4 
= 20.4 2.47 0.5 19.7 2.06 0.4 
y S 18.2 2.34 0.5 17.9 2.43 0.5 
y 
: RATE: AGE 7 
J 
Boys, n 35. Girls, n 32 
d A be Me A ue He 
t R F_ 2t0 2.64 0.4 20.7 2.46 0.4 
. W 23.7 2.91 0.5 23.1 2.7 0.5 
> E 24.2 3.71 0.6 23.2 1.95 0.3 
4 S 205 2.48 0.4 20.2 2.66 0.5 
& Ff 19.1 2.40 0.4 19.1 3.23 0.6 
W 20.2 2.60 0.4 20.0 2.46 0.4 
t E 209 3.07 0.5 21.5 2.06 0.5 


Ss 18.8 2.50 0.4 18.8 2.67 0.5 
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W 


S 
. 
W 


v8) 


— 
Ym Syne 


23.1 
20.3 
26.1 
22.3 
20.5 
22.2 
22.3 
20.2 


24.4 
27.8 
28.2 
24.1 
41.5 
23.6 
23.8 
20.9 


25.2 


28.1 
22.6 
22.4 
24.5 
24.7 
20.5 
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RATE: 
Boys, n 33. 

be Me 
2.56 0.4 
2.83 0.5 
2.57 0.4 
2.26 0.4 
r.9I 0.3 
2.88 0.5 
2.61 0.4 
2.69 0.5 

RATE: 
Boys, n 43. 

Me Me 
4.15 0.6 
3.50 0.5 
3.52 0.5 
3.65 0.6 
3.60 0.5 
3.84 0.6 
3.67 0.6 
3-57 0.5 

RATE: 
Boys, n 37. 

rm Me 
2.29 0.4 
3-34 0.5 
3.60 0.6 
2.75 0.4 
3.15 0.5 
3.70 0.6 
2.74 0.4 
2.85 0.5 


AGE 8 


AGE 9 


AGE 10 


22.2 
24.3 
24.4 
21.9 
19.7 
21.0 
21.0 
20.2 


24.0 
25.5 
25.4 
22.7 
20.6 
22.4 
22.6 
20.8 


24.3 
25.8 
28.5 
27.5 
22.6 
22.3 
24.0 
21.6 


Girls, n 32 


Be 

2.74 
2.73 
2.68 
3.08 
2.71 
2.69 
2.27 
2.64 


Girls, n 36 


2.69 
3.26 
3.62 
3.26 
2.92 
2.99 
2.91 
3-79 


Girls, n 3 
7" 
2.42 
3.36 
3.66 
2.96 
2.76 
2.64 
2.51 
2.62 


- 


pe) 


Ko 


go Oo OS 
nan nan wn 


He 
0.4 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.6 


Me 
0.4 
0.6 
0.6 
0.5 
0.5 
0.4 
0.4 
0.4 
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20.0 


29.3 
31.6 
29.9 
25.0 
26.3 
26.9 
26.3 


>? 


Boys, n 
“ 

3.60 

4.62 

3-41 

93 


to 


wn 
NI 


3.09 
3-41 


ded 


ers 


Boys, n 
Me 
5.40 
5-27 
4.12 
3-32 
3-84 
3-70 
3-76 
3-59 


Boys, n 


3-49 
3-69 
4-44 
4.52 
3.10 
3-72 
3-70 
3.81 
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RATE: 


30. 


Mo 

0.0 
0.8 
0.6 


0.4 
0.6 


0.0 


0.4 


RATE: 


33- 


Be 

0.9 
0.9 
0.7 
0.6 


_ 


“/ 
0.6 
0.0 
0.6 


RATE: 


34- 


He 
0.6 
0.6 
08 
0.8 
0.5 
0.6 
0.6 
0.7 


AGE II 


AGE 12 


AGE 13 


28.2 
31.6 
29.4 
25.7 
25.8 
27.0 


30.3 
33-2 
39.5 
27.5 
26.7 
28.0 
28.6 


25.2 


Girls, n 35 
rv 
3-44 
4.30 
3-44 
3.30 
3.48 
4.02 
3-57 


3-44 


Girls, n 34 
“ 
3.98 
5.18 
4.90 
4.35 
3-44 
4.90 
4.56 
3-04 


Girls, n 34 
-“ 
4.52 
6.03 
6.20 
4.32 
4.85 
4.89 
4.15 
3.83 


Me 
0.6 
0.7 
0.6 
0.6 
0.6 
0.7 
0.6 
0.6 


He 
0.7 
1.0 
08 
0.7 
0.6 
08 
08 
0.6 


Me 
08 
1.0 


0.7 
08 
0.8 
0.7 
0.7 


49 








50 
R F 
Ww 
E 
S 
L F 
WwW 
E 
S 
R F 
WwW 
E 
S 
L F 
WwW 
E 
S 
R F 
WwW 
E 
S 
L F 
Ww 
E 
S 


31.5 
33-0 
32.7 
27.2 
27.5 
29.0 
28.6 


24.3 


31.6 
34.2 
31.5 
26.3 
28.3 
29.5 
28.7 
24.7 


33-9 
35-9 
32.7 
28.7 
30.7 
33.1 
30.7 
26.6 
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RATE: 
Boys, n 4l. 

I Me 
3.69 0.6 
3.80 0.6 
4.63 0.7 
3-49 0.5 
3.69 0.6 
2.61 0.4 
3.62 0.6 
3-49 0.5 

RATE: 
Boys, n 32. 

A Ms 
4.02 0.7 
4.40 0.8 
3.72 0.7 
3.29 0.6 
3.46 0.6 
3.60 0.6 
3.61 0.6 
3.58 0.6 

RATE: 
Boys, n 26. 

u Me 
4.92 1.0 
5.16 1.01 
3.90 08 
3.42 0.7 
5.08 1.0 
4.70 0.9 
2.68 0.5 
3.52 0.7 


AGE 14 


AGE 15 


AGE 16 


29.5 
30.3 
28.8 
26.6 
26.8 
28.0 
26.9 
23.8 


29.1 
30.9 
29.3 
26.0 
26.7 
28.3 
27.6 
25.4 


31.3 
30.1 
33.3 
27.9 
28.6 
29.5 
28.2 
26.2 


Girls, n 33 


Be 
3.02 
3-79 
2.83 
3-17 
2.89 
3-79 
3.48 
3-34 


Girls, n 31 


‘MB 
3-44 
4.31 

3.84 
3.89 
3.23 
3-97 
4.01 

4.14 


Girls, n 
bu 
4.66 
4.93 
4.52 
3-44 
4.01 
3.87 
3-75 
3-55 


os 


7 





Me 


0.5 
0.6 
0.5 
0.5 
0.5 
0.6 
0.6 


0.6 


Mo 
0.6 
08 
0.7 
0.7 
0.6 
0.7 
0.7 
0.7 


Be 
1.1 
1.09 
1.2 
08 
1.0 
0.9 
0.9 
08 
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The Degree of Trustworthiness of Results. 

I have endeavored to state fully the conditions under which the 
foregoing tests were made, so that the a priori probability of their trust- 
worthiness might be estimated. There are, however, two ways of deter- 
mining from the results themselves their probable degree of trustworthi- 
ness. From whatever known or unknown sources of error the work may 
have suffered, the net errors are probably within the limits thus ascer- 
tained. 

1. The mean errors of the means. 

Inspection of the tables or charts shows that the limits of mean 
errors of the means are in all cases absolutely small, and small in com- 
parison with the values of the corresponding means. Further examina- 
tion shows: 


Average of the 160 values of uo for ages 6-15 .57 taps in 5 seconds 
Sixty-eight per cent of these values range 

PO a a oe ee Bia el eS eae 
Maxtmnm valuecitte . . «1 + s « + ES 


Seventy-seven per cent of the values of m#, are less than 2% of 
their corresponding means. 

In sum, if an equal number of individuals, corresponding in age 
and sex to any class for whom means are here given, be tested under 
the same conditions, the probability is .683 that the resulting mean will 
not differ from that here given by more than .67 taps in 5 seconds, and 
the probability is .978 that the resulting mean will not differ from that 
here given by more than one tap in 5 seconds. 

The relatively small number of individuals of 16 upon whom meas- 
urements could be obtained renders the means at that age somewhat less 
reliable : 





Average value of wo forage16 ... . . .g9 tapsin 5 seconds 
| of eee ee ee ee Pa ee 

Ho .100 
Average a 8s «ee oe lime ae MR ey mee 


2. An independent means of judging the degree of trustworthiness 
of the means is furnished by a comparison of the results from boys with 
those from girls. It cannot be assumed, and is in fact later shown to 
be untrue, that the rates for boys and for girls of the same age are ap- 
proximately equal. On the contrary, there appear clearly defined dif- 
ferences varying with the age examined. But if, the fact of character- 
istic differences between the two sexes having been established, it should 
appear that the two sets of wholly independent means differ from each 
other within very narrow limits, then it is probable that two sets of in- 
dependent means obtained from individuals of the same sex would differ 
from each other within still narrower limits, certainly not wider ones. If 
the values of B—G) for the 88 possible comparisons (11 ages, 8 joints) 
between corresponding mean rates of boys and girls be determined, the 
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differences in the mean rates of boys and girls is shown to be very small. 
Of the 88 values of (B—G), 


3 differ by 3 taps or over in 5 seconds 
14 “e se 2 ‘e e ei “ee 5 a) 
19 ee ae I “e oe se ce 5 se 
52 “ “ lessthan i tapin 5 _ 


In 59 of 88 cases, (B—G) < (4, B+ «,G) 

That is, in 67% of the cases the difference between the mean rate for 
boys and the corresponding rate for girls is within the limits of the mean 
errors of the means compared. 

Mean Variation: It will be noted that the mean individual variation 
is subject to considerable fluctuation. Examination shows that periods of 
most rapid acceleration are generally periods of widening individual varia- 
tion, while periods of greatest retardation or decline are periods of nar- 
rowing individual variation. The mean individual variation rarely (seven 
times out of 184) exceeds one tap per second. 


Variation of Rate with Age. 

Inspection of the tables or charts shows for both sexes and for all 
joints an increase of rate with age. The total amount of increase in the 
rate of each joint in the ten years from 6 to 16 is shown in the following 
table. A change in decimal point gives the average yearly increase. 


Total increase in rate between ages 6 and 16, in terms of x taps in 
5 seconds: 


Boys’ right 
Boys’ left 
Girls’ right 
Girls’ left 


«16845 VW. 4883 E., 9.2; S., 8.9. 
‘yee: We 1633 E., 10.3; S., 8.4. 
¢ : . OH. Gas* 2B, yas™ &, Be. 
, 10.6; W., 10.6; E., 85;% &., 8.3. 
* Higher at 13 than at 16. 


sig ns 


The amount of increase is not, however, the same each year. Table 
VII gives the amount of increase or decrease for each joint in each year 
period. Table VIIa shows the periods of most obvious acceleration and 
retardation of growth. 
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TABLE VII 


Showing amount of increase or decrease in the rate of each joint each 
year from 6-16 in terms of x taps in 5 seconds 


/8-9| Q-10 | IO-II | II-12 | 12-13 | 13-14 | 14-15 15-16 








AGES 6-7 | 7-8 





Boys’ F 






































11.5 | 2.1 | 1.3 8/| 1.8 | 2.3 | ak 2.8 | I 2.3 
Right |W! .7|26/1.5| .7| 1.8 | 1.3 7 at 41 $8 
E ai “e a51—351 £2 | & I.I 1.7 | —I.2 1.2 
Ss -7|1.8)1.8/) —1.5| 1.5 9 5 | 1.8] 9] 2.5 

" asia cede IE alae aioli 
Boys’ | F | 1.r/1.4/t.0] .9/ 1.5 | 2.3 | —.2 1.4| 8) 2.4 
Left W | .§| 2.0] 1.4 | 9| 1.4 | 10 | 47 1.4 | Si 38 
E | ‘5 | 1-4 15, 9] 13 | 3 | 12 Lar - a. = 
S | 6] 1.4] .7) 4) 1.0 | 9 1.3 | 6) 4/ 2.1 
Girls’ | F git.s|18! 1.8) 1.3 | Wr | 22) —8| —.4} 2 
Right | W 1.5/|1.2/1.2| 3.0 | rg | 1.2 | 1.6 | —2.9} 6| —.8 
| E| .5|1.2/1.0 2.53) 14 | 8 | .« | —t.7) ‘5 | 38 
| S | .3/1.7| 8| —a1] 23 8 | 1.8 —9 | —6 | 1.9 

Fo es aes | 

Girls’ F ii. 6 | 9| 1.7| 2.6 9 | 9} «| —r] 19 
Left | Wj141|1.0/1.4] 1.9] 2.0 7 | 16) —6) .3] 1.2 
E |1.8| .1| 1.0 1.4| 2.2 O | 2.4 | —I.7 7 6 
Sis 1.4; .6 38 | 2.0 | 0 | 1.6 | —1.4 | 1.6 38 


TABLE VIIa 


Every joint shows an increase greater than the average yearly in- 
crease for that joint: 

In boys, at ages 7-8, 10-11, 15-16. In girls, 10-11. 

Seven of the eight joints show accelerated growth: 

In girls, 12-13. 

Six of the eight joints show accelerated growth: 

In boys, 13-14. In girls, 9-10. 

Five of the eight joints show accelerated growth: 

In boys, 8-9, 11-12. In girls, 6-7, 7-8, 8-9, 15-16. 

Five of the eight joints show an increase of rate less than the 
average yearly increase for that joint, or a decrease: 

In boys, 12-13. In girls, 11-12. 

Seven of the eight joints show retardation, or decrease: 

In boys, 6-7. In girls, 14-15. 

Eight joints show retardation, or decrease: 

In boys, 9-10, 14-15. In girls, 13-14. 


It is obvious from the tables * * * * * that there are certain periods 
when all or nearly all the joints grow at an accelerated rate, and other 
periods when all or nearly all grow at a retarded rate or even decline in 
ability ; and it is clear what those periods are. Table VIIa. The periods 


wy 
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of most considerable and most significant decline are for boys from 14 to 
15 and for girls from 13 to 14. It will be observed that in each of these 
cases the period of decline is preceded by a period of acceleration and is 
followed by a more or less rapid recovery. 


[It is of some theoretical importance to know whether the 
increase in rapidity is as great for the left side of the body as for 
the right. Between 6 and 16 years the right finger movement 
does improve faster than the left, so that it is, in the case of the 
boys, 1.7 taps farther ahead of it at 16 than at 6. 

In the case of the girls it is .9 taps farther ahead. The elbow 
loses in both boys and girls. The wrist and shoulder vary. The 
figures are: 


Boys F., 1.7; W., —.4; By 45; Ba e 
Girls Mas ©: Wy a3 Boas GB, = 


These differences are, however, very slight in comparison 
with the total gain. 

It is also important to know whether the different move- 
ments of shoulder, elbow, wrist and finger gain equally or not. 
They do not. The wrist and finger movements gain in rapidity 
much faster than the shoulder and elbow movements. The in- 
crease in speed for boys from 6 to 16 years is, in percentages: 


Finger Right 73% Left 77% 


Wrist ac 56 “oe ae 67 ee 
Elbow “ec 48 se e 50 cc 
Shoulder “ 45“ ~~) ao 


The finger thus makes about one and one-half as much im- 
provement as the shoulder. } 


[Bryan also tested the precision of movement in children of 
different ages in the following manner :] 


ScHoot Tests ON PRECISION 


Writing Movement. 

With a few exceptions, the same pupils tested in the rate experi- 
ments were tested for precision. 

Apparatus: Strips of platinum foil were pasted smoothly on plate 
glass so as to make an angle of 2% degrees. A small steel needle, set 
in a common wooden penholder, served as stylus. Three to four Le 
Clanche cells constituted the battery. A telegraph sounder gave the 
signal when the needle touched the platinum. 
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Course of the Experiments: The child was seated in front of the 
table where the glass plate lay. The latter was placed in such a posi- 
tion that the line along which the stylus was to be drawn should make 
an angle of 45°-50° with the frontal plane of the subject, when the right 
hand was used; and an angle of 130°-135°, when the left hand was to be 
used. The stylus was in each case placed between the arms of the in- 
strument, 30 mm. from the 0 point, and drawn toward the o point until 
contact was made. Six trials were made with each hand, three move- 
ments in each case being made away from the body, and three toward 
the body. The point of contact was recorded. The child learned what 
he was expected to do as follows: (a) In nearly every case he looked on 
while one or more of his comrades went through the tests. (b) He 
received plain directions, e.g., “ Take the pen; hold it so; put the point 
here; draw the pen so, without touching either side,” etc. (c) He was 
made to try several times, until it was quite certain that he knew what he 
was expected to do. In some cases with very small and very stupid children, 
it proved impossible to make them understand what they were expected to 
do. Such cases, after long and patient trial, were abandoned. But records 
were not excluded because of being unusually inaccurate, if it could be 
ascertained from the child’s answers and efforts that he knew what to try 
to do. The entire series of precision tests in the schools of Worcester was 
taken with scrupulous attention to every detail by my wife, Mrs. Lotta 
Lowe Bryan. 


| Dr. Bryan’s quantitative expression of the growth in pre- 
cision with age is somewhat complicated. He says:] 


The results were classified according to the age and sex of the 
subjects, according to the hand used, and according to the direction of 
movement. Each class of results was treated by the method described, 
page 180. The Table XX gives the result. The numbers before the 
colons give the numerical weights of the results after the colons; the 
latter give twice the distance in mm. within which 68% of deviations fall 
Results with a weight of 150 or more are printed in heavy type. 


| The first line of Table XX should thus read: “ About the 
accuracy of six-year-old boys with a downward movement of the 
right hand between 1 and 5 mm. on the scale of the apparatus, we 
have no information; between 6 and 10 mm. on the scale of the 
apparatus they deviate from they straight line they are trying to 
draw to such an extent that a band .69 of a millimetre wide would 
contain 68% of their lines. That is, in 68% of their trials they do 
not go over .345 mm. to one side or the other of the straight line. 
The weight of this information, its importance as a contribu- 
tion to our knowledge of the precision of movement of six-year- 
olds, is 17. Between 11 and 15 mm. on the scale, the six-year- 
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olds deviate from the straight imine they are trying to draw to 
such an extent that a band .45 mm. wide would contain 68% of 
their lines. That is, in about 2 cases out of every 3 they do not 
move the pen more than .225 mm. to one side or the other of a 
straight line. The weight of this information, its importance as 
a contribution to our knowledge, is 152. So on for the rest of 
the table. | 

[The reader need not pay special attention to the numbers 
expressing the weights or importance of the different degrees 
of precision found in different parts of the scale. He will not 
be misled to any considerable extent if he uses only the figures 
under mm., which represent the lack of precision. | 


{1 have made from these data an approximate representation 
of the growth of precision in a diagram. The height of the points 
above the line represents roughly the average in accuracy of the 
movements tested at the different ages. For the accurate de- 


Lejt 
Right 6 7 
678 9 10 Ww 12 13 '14 IS 16 89 OW 21h IS 





Growth in precision of writing movement; right and left hands. 


termination of any question, however, the tables are far better. 
Mr. Bryan’s conclusions from them are, in part, as follows :] 


Although three times as many experiments were made upon an in- 
dividual in each set of precision tests as in the rate tests, and although 
by the method of treatment each single trial by the pupil furnished in- 
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TABLE XX 
School Tests on Precision 
I Il III | IV Vv VI 


1-5 6-10 1I-15 16-20 21-25 26-30 
| 


Part of Scale 


{ 


| 
Age| W't mm | W’t mm | W’t mm | W’t mm | W’t mm) W’t mm 





152:.45 304 : -44 229: .43 








6 - 17: .69 | 
7 | . | 62:.40 | 237:.38 | 424:.41 | 302: .39 
S| 1§:.2: 168 = .30 | 399:.30 | 490: .33 — 
9 | 49:-16 | 283:.26 | 508:.30 | 610:.31 | 
Boys’ 10 45:.25 | 251: .26 | 472:.29 | 214: .35 | 
Right | 1 84:.14 | 305 :-24 | §04:.26 | 108:.25 | 
Down (| 12| 61:.17 | 247:.26 | 423:.28 | 285:.27 
| 13 | 1§3:-17 | 401:.19 | 294: .21 ppp 
| 14 | 173:-14 | 433:.20 | §71:.2 238 : .27 
16 | 71:.17 | 293:.24 | 4§§:.2 96 : .29 | — 
16 | 48:.27 | 256:.2 306 : .2 78 : .28 | 
| 6 - 25:.54 | 155:-44 | 326:.43 | 154:.38 
Ba — | 722.45 | 263:.38 | 448:.40 | 203: .36 
| 8 | 10:.26 | 163:.33 | 370:.34 | 196:.32 | 
9 | 39:.16 | 246:.29 | §24:.31 | 374:.28 | 
Boys’ 10 22: .23 208: .31 | 466: .31 214: .29 | 
Right | It 45:.27 | 288:.27 | 504:.2 108 : .30 | 
Up | 12 70:.17 | 302:.2 366 : .26 . 
13 | So :.08 | cuns.en Vaeee ane | . 
14 | 118:.16 | 421:.22 §71:.22 | 120: .25 | 
15 | 120:.19 | 398 20) 191:.22 |) - 
16 | 97:.19 | 323: .22 2312.20 | — 
6 - | | 62:.59 | 171:.64 | 305:.54 | 78:.53 
7 - | §2:.§0 | 218:.57 | 411:.§2 | 297:.52 
Ss — | 34:.§2 | 165:.41 | 358:.48 | 476:.41 | 99:.42 
| 9 59: -36 | 21§:.45 | 484:.45 | Gog:.41 | = — 
Boys’ 10 - | - 732-42 | 248:.38 | 462: .42 320: .38 —- 
Left II 4:.66 | 83:.35 | 253:.36 | 463:.44 - 
Down 12 | 9:.20 1142.33 | 320:.37 | 462:.34 - 
13 | 33: 32 | 200:.2 | 360:.39 | 381: 35 -- 
4 | 13:.20 | 184: .30 | 418:.33 | §56:.34 | 239:.34 | 
1§ | 47:-19 | 263:.25 | 412:.2 282: .31 96 : .34 
| 16 | 34%:.30 | 194:.2 310: .2 228 : .33 
| | | | 
| 6] 10: .63 57:.48 | 166:.56 | 289:.56 | 231: .53 


8 | - 42:.40 | 181:.40 | 342:.47 | 453:-45 | 201:.51 
9 8:.26 | 104:.32 | 287:.37 | 498:.45 | 615:.41 | 129:.44 
of 10 26:.20 | 135:.26 | 295:.35 | 464:.39 | 318:.41 -— 
_ | 2.20 | 93:.37 | 298:.34 | 473:.40 | 214: .36 — 

P - 


7 | . 431.36 | 128: .40 283:.49 | 427:.48 | 299:.51 
| 

















I! It 

12 38:.16 | 122:.29 | 328:.35 | 458:.36 | 96: .35 

13 §8:.17 | 223:.22 | 377:.29 | 471 :.34 | 302: .37 _ 
| 14 | 94:.16 | 263:.22 | 460:.32 | §72:.32 | 120: .33 - 
| 15 §6:.17 | 242:.26 | 406:.27 | 575:.30 -- - 

16 | 592-19 | 219:.22 348: .28 | 231 :.29 -- a= 
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TABLE XX — Continued 


School Tests on Precision 
































I II Ill lV 
1-5 6-10 II-15 16-20 
W’tmm| W’tmm) W’t mm W’'t mm 

ES eS ee 
3:.48 56: .29 | 2123.43 387 : .40 
41 :.53 | 224:.42 | 399:.40 
213.24 | 182:.2 352: -32 | 359: -33 
24:.20 | 17% :.2 394: -32 | 506:.31 
353.22 | 2433.2 449: .31 | - 
$9:.18 | 344: .24 | 487: .27 a 
974.::.06 | 2363.22 22.30 | §00:.30 
§3:-21 | 265:.26 | 463:.26 | 102: .28 
| QS t.EZ | 208:28 | 255: 24 | 376: 30 
§6:.21 | 294:.22 | 330:.27 | 366: .30 
152.31 | 142:.26 | 188:.28 | — 
79: .34 | 218: .43 | 307: .43 
82: .36 | 265:.39 | 427: .37 
| 17:.31 | 169:.29 | 363:.29 | 361: .32 
| 262.30 | 398 :.27 | 411: .34 | 313: -32 
| 38:.2 294: .34 | 476:.25 | 203:.28 
| 48: .2 306 :.27 | 506: .25 — 
| 88:.2 283:.25 | 453:-27 | 303:.27 | 
80:.18 | 341 :.23 | 390: .24 - 
86: .20 | 354:.22 | 460:.22 96: .29 
7$%.23 | 3223.23 | 204:.23 93: .29 
69: .15 213: .22 — 
4:.50 | 82:.48 | 202:.50 
8:.35 | 122:.45 | 287:.49 
| 25:.34 | 147:.48 | 365: .48 
332-43 | 172:.43 | 383:-51 
42: .30 | 176: .44 | 413: .47 
- 79: .31 | 276:.41 | 465: .38 
3:.21 2: .34 | 253:-40 440 : .43 
9:.74 | 146: .30 | 351:.35 | 482: .34 
7:-57 | 169:.31 | 348:.31 | 447.32 
28:.22 | 176: .24 | 323:.32 | 427: .34 
6: .48 | 122:.2 2122.32 | 150: .33 
| 
— 23:.40 83:.44 | 202:.54 
| — 7:.49 | 86:.40 | 265:.53 
9: .34 62: .27 | 208:.42 | 348: .42 
- 56: .40 | 208:.39 | 401: .42 
17:.27 | 102:.28 | 239:.35 | 421: .42 
§7:.13 | 178:.23 | 338: .32 | 451: .37 
342.22 | 148: .26 | 347:.32 | 465: .34 
23:.12 | 136:.28 | 335:.34 | 470: .36 
172.20 | 146:.32 | 316:.33 | 342:.35 
24:.18 | 169:.27 | 348:.32 | 345:.32 
36 | 222:. 2 





213.27 | 124:. 
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formation as to the precision at many points in its course, so that the 
numerical weights of the precision results are many times greater than 
the numerical weights of the rate results, — yet the former are still insuffi- 
cient to define clearly the amounts of yearly growth. This result, which 
evidently comes from the much greater variability in the power to make 
precise movements than in the power to move at a maximum rate, is it- 
self significant; but it limits greatly the possibility of deriving trust- 
worthy conclusions concerning the development of precision of move- 
ment. Inthe following, only those conclusions will be given which 
stand apparently clear of doubt, in connection with all information pos- 
sessed by the author for determining the several degrees of probability. 


Variation in the Precision at Different Parts of the Scale. 


It may be observed in almost every set of results that the mean 
precision increases as the apex of the angle is approached. This does not, 
of course, mean that fewer touches per hundred trials are made, but 
fewer, in proportion to the space between the arms of the instrument. 
It seems probable that this is due to the more perfect concentration of 
attention as the task becomes more difficult. In all comparisons made in 
the following treatment, as, for example, between right and left, or as 
between one age and another, the results obtained within the same 5 mm. 
of the scale are compared. 


Extreme Limit of Variation. 

The total reductions in the mean deviations between ages 6 and 16 
are as follows: Boys, right, down, .26 mm.; boys, right, up, .24 mm. ; 
girls, right, down, .21 mm.; girls, right, up, .21 mm.; boys, left, down, 
.33 mm.; boys, left, up, .34 mm.; girls, left, down, .33 mm.; girls, left, up, 
.28 mm. In each case the results are given in terms of 2x, where x is 
the mean deviation in one direction from the straight line which bisects 
the angle a. 

The most obvious fact which appears is the great gain made between 
ages 6 and 8. This can be shown by placing side by side the gain in those 
years and the total gain from 6 to 16. 


TABLE XXII 


BOYS GIRLS 
R. R. L. CS + a R. L. L. 
| Down Ur Down Ur Down Ur Down Up 


mm mm mm mm. 


128.096 098.096 


0g .125 .095 .II5 


Reduction of mean ) 
deviation between 


| aitare 4 aaa ae \ 

Reduction of mean ) | 
deviation between C | 6 24 33 34 «+| 2m oot (gl 
a wae «6 és 
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Turning to the records from 12 to 16, I am unable to draw any con- 
clusion as to the effect of the physiological changes in that period upon 
the degree of precision, except that the effect is too small to appear clearly 
from the amount of the data possessed. 


[The right hand is, on the average, superior in precision to 
the left at all ages (in right-handed children), but the amount of 
the superiority decreases markedly with age. The figures given 
by Bryan are as follows :] 


Average superiority of R. over L. in terms of x mm. 


AGE 6 7 8 9 10 =I! 2 13 4 £5 16 
Av. x, .122 .12 .114 .10I .097 .09 .087 .06 07 .038 .025 


| Note. — The figures .122, .12, ete., represent the amount 
by which the inaccuracy of the left hand’s movements was greater 
than that of the right hand’s. | 


{ Another set of experiments on precision were made with the 
following apparatus :} 


Paste smoothly upon a slab of plate glass a 1 sq. cm. piece of 
platinum foil perforated by a circular hole 1 mm. in radiys and connected 
with one pole of a small battery. To the other pole of the battery attach 
by a fine flexible wire a steel needle, set in a wooden penholder. Required 
to hold the point of the needle at a fixed distance perpendicularly above the 
centre of the hole, and at command to tap the glass within the hole. A 
telegraph sounder gives the signal if contact is made. 


* * * * * % * * 


Scuoot Tests ON PRECISION 


Probing Movement. 


With few exceptions the children tested by the foregoing methods 
were tested also for precision in the movement just described. Five trials 
were made with the right hand and five with the left. A board was held 
in position 6 mm. above the apparatus; the penholder was each time lifted 
until its upper end touched this board. It cannot be guaranteed that the 
pen will always be held in a perfect perpendicular, and accordingly the 
minimum distance to be moved, 6 mm., was sometimes slightly increased. 
If we assume what is quite certain, that in no case the pen was permitted 
to slant so much as thirty degrees, the maximum distance moved was 
always less than 8 mm. 

The forearm was allowed to rest upon the table. The pen was 
directed mainly by the movement of the wrist, in a slight degree sometimes 
by movement of the elbow. Concrete directions by word and example, 
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as in the writing movement test, were given. No record was taken un- 
less and until the child gave satisfactory evidence that the task required 
was understood. The results were classified according to the age and sex 
of the pupil and according to the hand used. 

* * * The probability of tapping within the hole without touching 
the platinum was determined for each set into which the results were clas- 
sified. From this probability and the known value of x, the radius of the 
hole, were determined the values of h in each case, and the radii of circles 
within which in the several cases two-thirds of the results would probably 


fall. 

| That is, Mr. Bryan calculated from the number of times 
the children hit the hole, 1 mm. in radius, the exact radius that a 
circle would have to be in order that the children concerned 
would hit inside it about two out of every three times they tried, 
or, to be exact, 68 times out of every 100 they tried. The bigger 
the radius required the greater the inaccuracy. | 

Table XXV gives these results and Chart V shows graphically the 
same facts. 


{Chart V is here omitted. } 


TABLE XXV 


Table showing in mm. the radii of circles within which 68.3% cases 
would fall 


AGE. YEARS 6 7 8 9 10 II 12 13 14 15 16 


Boys, Right 1.10 097 087 080 067 0.65 0.53 0.58 060 042 0.44 
Left 2.09 1.69 1.50 1.05 1.01 0.90 0.86 0.87 0.96 0.79 0.94 


Girls, Right o91 1.01 085 086 0.69 0.69 0.59 0.61 0.53 0.49 0.40 
Left 1.84 1.24 1.15 1.27 1.05 1.02 0.83 0.97 0.74 082 0.77 


Resumé of Results from Precision Experiments 


1. In normal individuals, the precision of voluntary movement is 
subject to much greater variation than is the maximum rate of move- 
ment. This test will probably distinguish pathological from normal devia 
tions surely, only when the ataxia exists in a considerable degree, or 
when many tests are made. 

2. The absolute size of deviations from the movement attempted 
decreases much more rapidly in the two or three years following the age 
of six than later. This is particularly true in the case of the right hand 

3. In right-handed persons, the right hand is superior to the left in 
precision, in about 80% of individual cases. Between ages 6 and 16, the 
deviations of left-hand movements decrease by a greater absolute amount 
than do those of right-hand movements. This is true for boys and for 
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girls, in both directions of the familiar writing movement, and in the un- 
familiar probing movement. 

4. The errors are, of course, greater with the unfamiliar probing 
movement under the conditions described than with the familiar writing 
movement. The decrease of the absolute size of the mean deviations is 
also greater. 

5. There is little mean difference in precision between boys and girls. 
These results indicate a slight superiority in favor of boys. 


A PRELIMINARY STUDY OF MOTOR ABILITY 
By Joun A. Hancock, Fellow in Pedagogy, Clark University 
Pedagogical Seminary, Vol. U1, pp. 9-20. 


The enormous difference in ability between the child and the adult, 
both physically and mentally, is fully realized by few. While it is com- 
monplace to say that there is such a difference, yet the practice of the 
school makes comparatively little allowance for it. Pedagogy is based 
on the psychology of the adult mind, and the conditions of school-room 
work are generally adapted to the adult. It is obvious that instruction 
and discipline should be adjusted to the mental and physical stages of 
development of children; and that we need to know just what the ability 
of children of each age is in order to plan a fitting course of education. 

The following investigation was begun for the purpose of finding 
what movements children can best make; to learn something more definite 
of the relative ability of children and adults, and of the relation between 
development and decline of motor ability; and also in the hope of finding 
simple tests for incipient nervous diseases. 


I 


In directing the work of a body of teachers in the field of child 
study, the writer compiled the following circular. It served in his own 
investigations, of which this paper is a preliminary report: 


Tue Moror ABILity oF CHILDREN 


Very little study has been made of the motor ability of children. 
It is probable that we could teach many of the subjects of the common 
schools better if we knew just what movements children can make. Kin- 
dergarten training would also be placed on a more satisfactory basis. 

Preyer has shown that children in learning to talk have the same 
difficulties as people who have diseases of speech. 

Peculiar movements, such as dragging the feet, trembling of the 
hands or head in adults, are symptoms of certain diseases of the muscles 
and nerves. It will be of interest to determine whether in the normal 
growth of children such movements do not also appear. 
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It has been suggested that certain nervous diseases of children begin 
while they are yet able to attend school, and that by simple tests, cases 
of such diseases may be determined during their school stage. 

To aid in solving these problems the following tests have been 
gathered from various sources, and are now offered for trial and criticisin. 

In testing pupils take two or three of them at a time, before or 
after school, noting which time. Record age, sex and nationality. Use 
but one syllabus at a time —the other some days later. If it should seem 
best to you, omit any one of the tests. If the pupil shows signs of fatigue, 
do not continue testing him. Give absolutely no help other than in- 
dicated in the directions, for results obtained can not show in any way the 
value of your teaching. The most insignificant looking paper is often, 
to the expert, the most valuable; so make no effort to make your returns 
“show up well.” Number your results to correspond with the tests. 


First Series 


1. ‘Ask the child to stand with feet close together and hands at sides. 
Is there any swaying of the body? Try same with eyes closed. What 
difference ? 

2. Have him walk across the room backwards with eyes closed 
(Keep near him to prevent falling.) Is there any dragging of either foot, 
walking with feet wide apart, or turning to right or left? 

3. Have him try to sit still a half minute exactly. Note all the 
movements he makes in the effort. Does he hold his breath? 

4. Ask him to close his eyes and hold his hands out horizontally 
with the fingers spread. Is there tremor or twitching of the fingers? 
Which ones and in what directions? Is it slight or distinct? 

5. Hold your hands above your head out of sight and with palms 
front. Ask him to do the same. Does he raise them to the same height? 
Hold them symmetrically? Are the fingers or thumbs spread apart on 
either hand? Which? Which hand sinks first on a half-minute’s trial? 
Hold up your own hands but a moment. 

6. Place him ten feet away. Toss back and forth ten times a ball 
as large as a tennis ball. How and where does he throw it? How many 
times does he catch it? 

7. Ask the boys to lie down on their backs, if they are willing. How 
do they get up? Have they difficulty? 

8. Ask for the pronunciation of these letters and words and note 
errors: r, l, s, t, k, d, f, n, v, y, go, which, thin, the, long, show. 

9. What signs of mental fatigue have you noticed in him in school 
work? Has he made any involuntary movements during these tests ? 

10. Please add any comments or suggestions that may occur to you. 


* The swaying may be charted exactly and easily; if desired, directions 
will be given. 
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Second Series 


1. Does the child dress himself? Button his clothing, and fasten 
hooks and eyes? 

2. Can he tie the ends of a string together? In what kind of a knot? 

3. Can he thread a needle? How small a one? In which hand does 
he hold it? 

4. Can he interlace slats? Interlace four and six before him? See 
patterns one and two. Does he even copy the pattern? 





5. Can he wind thread on a spool? How does he do it? 

6. Can he spin a top made of half a spool or button mold? Can he 
snap a marble? 

7. Can he hop on each foot? Stand on tip-toes or heels? Touch 
his knees or shoes while standing? 

8. Place before him pattern number three; give him squares of paper 
or square blocks; ask him to imitate it. Then show him number four 
Does he shift the outer blocks of number three to make the other figure, 
or does he build anew from the beginning? The patterns may be shown 
him drawn full size on paper, or made of the blocks. If he fails, divide 
each pattern vertically in the middle; try him and note results. 

9g. Count and beat time, double, treble and quadruple. Can he do 
it? Rapidly? 

10. Does he swing his arms or sway his body when walking? Can 
he march, keeping step as you count time or play for him? Can he run 
and keep time? Does he, when marching, move the head, eyes, mouth 
or tongue? 

11. Pat the top of your head and at the same time move the other 
hand in a circle on the breast. Can he imitate you? 

12. Rest your forearms on the table, the hands in an easy position 
with the fingers curved, and the lower parts of the palms and the tips of 
the fingers touching the surface of the table. Begin tapping, letting the 
movements proceed rapidly from the little fingers to the thumbs. Ask him 
to imitate you. Notice the movements he actually makes. Are they with 
the hand and arm moving together from the elbow; the whole hand mov 
ing from the wrist; all of the fingers moving in unison from the knuckles ; 
or with index finger alternating with the other three? Reverse the tap- 
ping, beginning with the thumbs. Can he imitate you any better? Just 
what does he do? 
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13. Can he drive a nail, or hit it squarely after several trials when 
started for him? 

14. Can he roll a hoop? Skate? Turn a somersault or walk on his 
hands? (The boy, of course.) 

15. What movements seem to you to be most difficult for children 
to learn? 
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ity. 


One hundred and ten of the children tested are in the public schools 
of Worcester, fifteen are in a Catholic orphanage, and the remainder in 
a parochial school. The ages of the children are five, six, and seven. 
All were in the first year of school work. The children in the orphanage, 
though mainly from the homes of the very poor, were well cared for. 
One of the public schools uses a modification of the kindergarten work 
in connection with the usual primary work. No rejection of any child 
was made except when over seven years of age. 

Previous to beginning work, the school was visited and an effort was 
made to become acquainted with the children. The children were told that 
no one need be tested unless willing. In three cases children refused, but 
later came voluntarily and asked to be tested. 

At the outset the work was found to be fatiguing to the children. 
It was accordingly divided into three parts and the round of the school 
taken with each. 

The experiments had in large part to be made in hallways, but 
this did not seem to make any difference, City children, like their elders, 
pass and repass people many times each day and pay no attention to 
them. Rarely was head or eye turned to chance passers. 

Two children were sent out at a time. Generally one or more 
teachers were present as well. At one school also, a boy was present 
“who, for being good and working hard,” was permitted to come out 
and see the “machine”; and twice a girl from a higher grade, who 
came down stairs “ with the nose-bleed,” spent two hours in “ helping.” 

In the effort to train the intellect of the child, considerable quiet 
is demanded of him. It is one of the “ faults” of children, in the minds 
of many teachers and parents, that they do not keep as quiet as the adult. 
The quiet child who sits through the sermon, or who sits still when callers 
are present, and who does not tear or soil its clothing, is liked and given 
the reputation of being good. 

With the purpose of studying the ability of children to keep quiet, 
the first test was devised. The apparatus used is known as the ataxia- 
graph. (*) It consists of an upright support, to which is attached an ad- 
justable arm about two feet long. At its extremity is attached a large 
cork. A small glass tube passes through it. Within the tube, working 
up and down, is a glass rod about six inches long, and drawn to a point 
at its lower end. On the upper end is attached [a] small cork to keep the 
rod from falling through. A piece of smoked paper is pasted to a glass 
plate, four by five inches, at the edges. The plate is then ready to attach 
to a cap. This should be a flat-topped one with a rubber band, under 
which the plate can be secured at one edge. After the tracing is taken, 
the plate is removed, the paper cut off, and given a bath in shellac and 
dried. 
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Since it appeared that the position taken by the subject required 
a coordination of a large number of the largest muscles of the body, this 
test would show something of the control of them. The child was asked 
to stand with feet close together and hands at sides, to keep his atten- 
tion on a distant object, and to try to stand still for a minute. After 
this was done he had half a minute or more of rest, when the test was re- 
peated with eyes closed. Specimen tracings for men and children under 
similar conditions are given. 

No device. was available for measuring the amount of movement 
exactly. It is in almost every case very much greater for children than 
for men. The rectangles which would just contain these tracings in the 
anterio-posterior and lateral directions were measured. In thirty cases 
the tracings were repeated at a later date without material difference in 
the rectangles, and with fully as miscellaneous movement. 

Bullard and Brackett (*) studied the swayings of 150 men who were 
between the ages of twenty and thirty. They were competing in a phys- 
ical examination and were all in good health. They were tested for a 
half minute only. As this fact was not learned till the tests on the chil- 
dren were well under way, a number of tests were made on men for a 
whole minute, but without material variation from the averages of the 
150. These averages found by Bullard and Brackett were, with eyes closed, 
3.764 cm. in the anterio-posterior direction by 1.951 cm. laterally; with 
eyes open, 3.475 cm. by 1.963 cm. Hinsdale found (*) that normally the 
anterio-posterior measurement was one-third to one and one-half inches, 
and that swaying generally increased when eyes were closed. His tests 
were for a minute. He had but twelve subjects— young men in good 
health. The average measurement of these men was 2.55 cm. by 2.1 cm. 

He found ataxic cases to sway from 5.7 cm. to 7.0 cm. in anterio- 
posterior direction by 6.35 cm. to 8.2 cm. laterally. 

He measured, also, ten cases of chorea. The anterio-posterior aver- 
age was 1.35 in. (5.5 cm.) ; the lateral average, 1.45 in. (3.7 cm.). 

The averages in my own tests are as follows: 


EYES OPEN EYES CLOSED 
35 boys, 5 years old, 5.8000 cm. by 5.2228 cm.; 6.6810 cm. by 5.7675 cm. 
22girls,5 ‘* ‘ 5.7773 ‘* ‘“* 4.9500 “ 5.5400 ** “* 5.0954 “ 
47 boys, 6 ‘“ “ gue “* “gaits ° sie * “ea ™ 
18 girls,6 ‘“‘ “« sohrxr “ “ane, * geeoe * ~*~ 42a 
23 boys, 7 ‘‘ “ 4b “ “4am * Goes “* * ga” 
iens,7 ” “« 3668 “ “455 * eeap * “sa” 


One hundred and ten were steadier with the eyes open than with 
them shut; forty-eight, with eyes closed; in two cases there was no dif- 
ference. The child being shorter, would sway less than a man, were 
other conditions the same. In point of fact there is a significant dif- 
ference in the other direction. 

With eyes open there is an increase of control in each year. The 
girls are steadier than the boys. Both of these facts were to be expected, 
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since girls mature earlier than boys, yet if the number of subjects was 
larger, and equal for each sex, a different result might be found. 

During these tests frequent twitchings of the fingers were observed 
in a large majority. Out of this and the many other involuntary move- 
ments came the suggestion to try the steadiness of shoulder and finger, 
and so to get some comparative results for control of large and small 
muscles. 

The instrument named by Jastrow the automatograph was used. It is 
described by him as follows: (*) “ There is first a piece of plate glass, fif- 
teen inches square, resting on a stout wooden frame; this frame is mounted 
on three adjustable brass legs, raising it an inch or so from the table. 
By means of the screw adjustment of the legs, the plate glass is brought 
into exact level. Three brass balls, which must be very perfectly turned 
and polished spheres, about three-fourths of an inch in diameter, are placed 
in the form of a triangle upon the plate; upon these balls rests a very 
light wooden frame. The recording of the movement is equally simple.” 
To the light frame is attached a slender rod about six inches long, bear- 
ing at its end a device the same as used to mark the movement in the 
ataxiagraph. A screen is used to prevent the subject from seeing the 
record. 

No tests so far as known having been made for this particular 
purpose, trials were first made on twenty-five of the Clark University 
men. The subject was seated with back supported, the hand and forearm 
resting with palms downward on the instrument, the elbow slightly flexed, 
in order that no strain might be brought on the muscles controlling it. 
The position admits of free lateral movement of the shoulder and of very 
little in a direction perpendicular to the body. The subject was asked 
to hold his arm still for a minute. He was told to do this as he looked 
at his hand. After an interval of a half-minute or more for rest, the 
test was repeated with the eyes closed. The averages for both men and 
children are as follows: 


EYES OPEN EYES CLOSED 
PERPENDICULAR LATERAL PERPENDICULAR LATERAL 
MoveMENT Movement 

25 men, .242cm. by .752cm.; .156 cm. by 1.460 cm. 
18 boys, 5 yearsold, 816 ‘“* ‘3.400 ‘* 1.027 “* ‘“* 4.916 “ 
15 girls, 5 ce “e 833 ce ce 3-940 ce -780 “ec La) 4-706 ce 
34 boys, 6 ‘“ oa, "ae. a ~*~ san ™ 
I2girls, 6 ‘‘ - aa" “sa toe 6h (6c Cre 
14boys,7 “ “ .so0 “ ** 3.750 “ 428“ “ 5.207 “ 
1o girls, 7 ‘‘ ae "oe hl ClCre - er 


The relative difference in the control of child and man here is 
greater. The rectangles are smaller because the levers are shorter, for 
one thing. The measurements in the case of the children are unsatisfac- 
tory so far as the perpendicular movement is concerned. The difficulty 
of keeping the children from moving the body, although it was well 
supported, was so great that this measurement is of little value as a test 
of control of shoulder movement. The breathing, also, influenced it more 
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than it did the lateral movement. Recesses in all the schools were so short 
that the chances for active play unsettling the steadiness of the muscles 
were very slight. 

Bullard and Brackett (*) used in testing the control of the entire arm 
an instrument known as the tremograph. It is described by them as follows: 
“It consists essentially of a long, light wooden rod, which runs through 
a closely fitting brass cylinder so hung in a vertical compass joint on 
the top of a firm upright as to permit of movement both vertically and 
horizontally in all directions. One end of the rod is furnished with a 
thimble, or some other contrivance, for holding the finger, while to the 
other is attached a Pfluger’s pen. Various weights are attached to the 
rod in order perfectly to balance it. The upright, made of brass, is placed 
in the centre of a rectangular wooden platform with low grooved sides, 
into which it fits closely. At one end of this platform is a transverse 
groove. This groove serves to hold the glass plate, over which the paper 
for the tracings is stretched, while the board supports it behind.” 

The subjects sat with back supported, the forearm and hand resting 
on the table, palm of hand downward with tip of finger resting in the 
thimble, the thumb and other fingers so placed that no strain or effort 
should be felt in them. Early in the work, the fact developed that chil- 
dren could not hold their attention for a whole minute on the index 
finger as requested. No amount of persuasion availed. After a half- 
minute, and sometimes before, all control of the finger seemed lost, hence 
the finger tests were all made for a half-minute on both men and children. 
Control of the muscles and attention seem to me to be too closely as- 
sociated in young children to permit study of either separately. 

The instrument multiplies the movement four times; the results are 
reduced accordingly. The same university men gave tracings for this test. 
The following are the results: 


EYES OPEN EYES CLOSED 
VERTICAL LATERAL VertTicaL LATERAL 

MovEMENT Movement 
The men, .0975 cm. by .ogtr cm.; .085 cm. by .110 cm. 
17 boysof5, .985 ‘* ‘* .§32 “ i 
14 girlsofs, 580 ‘“ “ 337 “ .714 “* “ 453 “* 
32 boys of 6, .396 ‘“* “ 378 “ a * aa * 
sgeeedé, on “ “ap “ oe. * * ae 
steeds, 49 * “ae. ° £45" * oe 


Ss girls of 7, -300 ce ce -356 “e 312 e ce 365 ce 


The same general relations hold in this table as in the others. 
Reckoned in terms of the nearest centimeter, the anterio-posterior 
swaying of men and children are as follows: 
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150 men . 1 | 20 | 37 | 48 | 24 1| 9| 6 1.2 o 
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The following will show the ranges in lateral control for the 
shoulder : 
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The chart shows the ranges for the finger. 
[This chart is here omitted. — E. L. T.] 


Bryan (°) has shown that the rate of tapping for the child of sixteen 
is about five times (note) as great as for one of six, and that hand power 
is later than arm power in developing, but gains and eventually surpasses 
the arm power. Taking the rectangles of the standing and finger tests, 
and the lateral measurements of the shoulder test, the ratio of control 
between a man and a five-year-old child in the swaying test is as I to 4.1; 
for the shoulder, 1 to 4.5; for the finger, 1 to 5.8. While these results may 
not stand with more extended research, the truth evidently lies in the 
direction they indicate; and, in my opinion, the motor control in man is 
from three to six times greater than that of children in the first year 
of school life. 

The order of control is from fundamental to accessory, and is 
evidently in harmony with the theory of physiological development. 


[Note.— This is presumably a typographical error. The 
rate in question is about twice as great. — E. L. T.] 


II 


The following results are from simple and general tests, and throw 
some light on the motor ability of children to make complex codrdinations, 
both of larger muscles and of smaller ones. 

A pattern found in most of the kindergarten guides consists of four 
slats interlaced. This was taken for a test, using slats eight inches long 
and one-half an inch wide. Four were taken and interlaced before the 
children, and left so for them to see; four others were then given to 
each child, and the children were asked to interlace them. The slats 
were interlaced a second or even a third time before the children, yet 
but one child—a girl of six — succeeded; nine copied the figure, the re- 
maining fifty failed wholly. There was not opportunity to test more. 

Test number twelve of the second series gave significant results; 
162 children were tested with this, none of whom succeeded in reversing 
the movement; five succeeded somewhat slowly in tapping correctly with 
both hands; four were successful with the right hand only, and three 
with the left; fifty tapped with the whole hand, using a wrist motion; 
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nine with the whole hand, using an elbow motion; five with the whole 
hand, with both an elbow and a wrist motion; forty-nine alternated the 
index finger with the other three; seven of these, however, did this with 
one hand only, the movement of the other being with all the fingers 
moving together from the knuckles; twenty-five gave irregular movements 
indefinite and uncertain, but in many instances approaching success; in 
twelve cases the movement was from the knuckles, all of the fingers 
moving together. 

I am not concerned at present with the effect of training on the 
ability of children to make these movements, but rather with the problem, 
What is the period of the development of function in the nerve centres 
controlling the finer muscles concerned in delicate codrdinations? Evi- 
dently for these children it is only beginning. 

Fifty-six boys were asked to thread a large needle; fifty succeeded, 
but often only after two or three efforts; six failed, though given extra 
large needles and more time. It was evidently new to most of them. 
After the first trial there was in many cases apparent a feeling of 
nervousness. 

Twenty-two out of sixty-three children failed in the effort to tie the 
ends of a two-foot string together. Those who succeeded tied, in every 
instance except four, the ends by placing them side by side. This is the 
simplest form in which it could be done. 

In the tests for the codrdination of the larger muscles, far less diffi- 
culty was experienced. The eleventh test of the second series has often 
been tried by older people, and in some places by children. It was new to 
the children reported on here. The novelty first amused them, yet all 
but three asked made an effort to get the movement. They were first 
asked to make one hand move in a circle on the breast; after this was 
started, they were asked to place the other hand on top of the head and 
pat with it. In forty-five cases the result was either patting with both 
hands or moving them both in a circle. In the other ninety-seven cases 
there were first unsuccessful movements, often patting with both hands, or 
moving both in a circle, or an alternating of these, but a considerable de- 
gree of success followed in each case. 

One hundred and sixty were shown how to beat time. Arm move- 
ments were used. Practically all could beat double time freely. Treble 
and quadruple were more difficult, but by going slowly it was done by 
all but fifteen. Not more than two minutes’ time was taken with each 
test; and it seems reasonable to suppose that, with ten or fifteen minutes’ 
careful training, all could succeed. 

Details of individual cases are of interest. As showing something of 
the range, these three are given: 

M. is a girl of six years. She has now had about eight months’ 
schooling, all told. Her teacher speaks of her as one of the brightest 
pupils. The rectangles for the swaying test were 3 cm. by 4.1 cm. and 
4.4 cm. by 2.9 cm. These are among the smallest. The lateral move- 
ments for the shoulder were 3.8 cm. and 3.1 cm. These were not so small 
as many others. For the finger the rectangles reduced were .075 cm. by 
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.05 cm. and .15 cm. by’.o5 cm. Here, again, she is among the best. She 
could walk normally with the eyes closed. One finger trembled when 
she was tested for tremor, but she was quite free from all trace of tend- 
ency to chorea. In the tapping test she used a wrist movement for the 
whole hand, yet she was the only child who succeeded in interlacing four 
slats. She had no difficulty with any of the tests for the use or coérdina- 
tion of the larger muscles. Her general appearance is that of a healthy, 
intelligent child. B., a boy of five years, is one of the interesting cases at 
the other extreme from M. He is one of his teacher's “ third best; bright 
as could be expected from him; not very good in his lessons, but not a 
bad boy.” His results in the first test were 5 cm. by 2.4 cm. and 8.5 cm. 
by 4cm. He so thoroughly lost his balance with eyes closed that he was 
caught to save a fall. The lateral measurements for the shoulder were 
3-3 cm. and 2.2 cm. Here he did his best. The rectangles for the finger 
were, reduced, .35 cm. by .075 cm. and 1.2 cm. by 1.4 cm. He seems some 
stronger and brighter than his twin brother, yet the brother’s measure- 
ments were some better. He shows decided tendencies to chorea, and 
is generally somewhat nervous. He cannot speak distinctly, failing on 
r, |, f, th, and ng. He failed wholly on the tests for finer movements, 
while in those for the larger movements he succeeded only in beating time. 
A., B.’s sister, is six years old, and is one of her teacher’s “second best; 
she tries hard, but does not succeed so well as some.” In the first test her 
measurements were 4 cm. by 1.8 cm. and 8.5 cm. by 3.5 cm. The lateral 
movements for the shoulder were 1.2 cm. and 5.2 cm. For the finger they 
were, reduced, .35 cm. by .5 cm. and .525 cm. by .25 cm. She also has 
strong tendencies to chorea. In the tests for the control of the finer 
movements, she was able to differentiate the control of the index finger; 
she could beat double time only, and failed wholly on test number eleven 
of the second series. She and her brother are Irish, plain looking, though 
not stupid, yet evidently not amongst the teacher’s best. 

The results thus far seem to justify the following inferences, though 
more extended research may change or modify them. 

Children early learn to make movements involving large muscles. 
They succeed easily in large movements of some degree of complexity. 
The order of development of control is evidently: body, shoulder, arm, 
forearm and hand. In the hand control the index finger differentiates 
before that of the others. 

Fine and complicated movements are made with difficulty. 

Efforts to keep quiet produce strong symptoms of nervous irritation. 
Movement is inhibited only in part, and awkward swayings and twitchings 
result. 

Children have far less control of their muscles than adults, as is 
shown in each of the tables. 

Generally, the girl at the same age is steadier than the boy. 

Children in normal, healthy growth show a lack of coérdination and 
control paralleled only by ataxic, choreic and paralytic patients. 

In support of this, there were found thirty-eight, out of one hundred 
and fifty, dragging the feet or walking with them wide apart when eyes 
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were closed. The swayings of a very large number equal or exceed that 
of the ataxic patient. With test number four of the first series, in fifty 
cases there were twitchings and tremor in both directions. In twenty-six 
cases there were twitchings forward and backward only, and in twenty- 
seven there were twitchings sideways only. Perhaps the twitchings were 
noticed more in the left hand, and there in the ring finger. Considerable 
care and practice are necessary to see and determine these. If this test is 
of value, apparatus for measuring and recording should be devised and 
used. 

Sturgis’s test for choreic tendencies showed that but half of one 
hundred and fifty children tested were free from them. To show the im- 
portance of a knowledge of chorea and the value which Sturgis places on 
this test, I give here his own statement: (") 

“1. Movement disorder is the product and the index of mental dis- 
turbances, and may be known by nice observations of the higher muscles 
(the face and hands) before it has reached the stage to which the term 
St. Vitus’ dance (or chorea) properly applies. 

“2. When the school child (and especially girls between seven 
and twelve or thereabouts) alters in temper, works less well, less willingly 
than usual, gets untidy or slovenly—in a word, degenerates mentally 
and bodily, inquire of the mother as to home conduct and temper. Ask 
particularly how the child sleeps, and whether she complains of headache 
or limbache, and whether her food is sufficient. 

“3. Amongst the incidents of school life apt to be injurious, in the 
way we are considering, there stand out prominently examinations, moving 
into a higher class, sums (too difficult or ill explained), and punishment 
or admonition before fellows. 

“4. The best index of muscular infirmity tending to St. Vitus’ dance 
is the hand. Face mobility may be mere nervousness, the tongue may be 
tremulous by nature. The hand test is infallible, and may be thus ap- 
plied: 

“Bid the child hold up both hands open, with extended arms, the 
palms towards you. If that is done steadily, both hands upright, and both 
alike, no finger or hand quivering, no falling back of either hand, nothing 
to choose between the positions of the two, then the child has not nor is it 
near (either before or after) St. Vitus’ dance. You may confirm this test 
by another. Let the child place the open hands upon yours, palm to palm. 
Look then at the backs of the child’s hands, observe whether fingers or 
thumbs (especially the latter) repose without tremor and without re- 
straint.” 

In the gradual acquisition of control of its muscles the child needs 
to be carefully guarded from inconsiderate treatment. He should, if 
chorea seems at all imminent, be taken out of school, freed from respon- 
sibility, and given for some weeks a quiet out-of-door life, with plenty of 
nourishing food and as much sleep as possible. 
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From these studies one gets a fairly accurate though com- 
plex and incomplete account of the changes in the motor ability 
of children, changes which progress with age toward greater pre- 
cision and more perfect control. 

What, now, are the general causes at work in producing 
those changes? As usual, we have to choose among (1) inner 
development that comes as a consequence of growth, as a gift of 
nature, (2) learning or experience in making codrdinations, and 
(3) general changes in intelligence that make pupils understand 
better what they are asked to do and try harder to do it. As 
elsewhere, the practical consequences of the acceptance of any 
one of these theories about the development of motor ability are 
tremendous. 

It may be said at the start that all three factors are at work, 
and that the question is to assign the proper share to each. 

We shall get along better if we restate the question by di- 
viding the fact of codrdination into two facts. Let us speak of 
the anatomical concord of movements and the psychological asso- 
ciation of movements. By the anatomical concord of movements 
let us mean the contemporaneities and sequences of movements 
so far as determined by the structure of the nervous system due 
to its inner growth, and by the psychological association of move- 
ments let us mean those contemporaneities and sequences which 
are due to learning, practice. Instances of the former would be 
the simultaneous contractions and relaxations of the sets of mus- 
cles moving the two eyes by which infants at an early age 
move both eyes together in following an object, the simultaneous 
contractions of the muscles which hold the forefinger straight 
and extend the arm, the successive contractions by which the legs 
are moved in walking or the vocal cords, mouth, etc., moved in 
crying or babbling “ma.” Instances of the latter would be the 
contractions causing us to hold the pen and also move it in writ- 
ing, to say, “ Ma — ma — please — give,” in order. The second 
sort evidently develops out of the first sort. Unless there were 
given structures in the nervous system causing such movements 
as produced the babble of infants, we could not, by learning to 
put different modifications of these movements together, have 
the psychological associations causing articulate speech. And 
until these concords are given the associations must wait. 

If the concords for grasping appeared first in the tenth year, 
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instead of the first month, children could not form the psycholog- 
ical associations of using knife, fork and spoon until then. But 
once given certain elementary combinations of coérdinations, and 
we go on smoothly to recombine them, to add to and subtract from 
them, and to connect them with others. 

There is one further matter to make clear, if possible, though 
it does not admit of full comprehension by those unacquainted 
with the finer anatomy of the brain. Just as cell structures grow 
and develop connections which are manifested in the anatomical 
concords we have mentioned, so cell structures and connections 
may develop which are not openly manifested in any codrdinated 
movements, but which permit such movements in case circum- 
stances cooperate. For example, it would seem as if the move- 
ments of the vocal chords, etc., involved in the imitation by 
hunters of the calls of wild animals were not necessarily openly 
manifested. Many people who could make them never do. Those 
who do make them make them years perhaps after the possibility 
of making them was first present. We cannot be quite sure of 
this, but it seems likely that the inner growth of the nervous 
system brings about not only actual movements which we modify 
by learning, but also possibilities of movements which we may 
or may not realize. In the case of these as well, provided they 
exist, we should have to wait until inner growth gave the pos- 
sibility before we could have the actual performance. 

The practical import is simple enough. (1) It is folly to try 
to teach children to make any coordinated movements for which 
the necessary anatomical concords, either openly manifest or not, 
are not yet developed. It is as foolish as to try to teach the 
six-year-old to look over a fence six feet high. (2) It is con- 
ceivable that there is an optimum time to teach different classes 
of movements, a time when the anatomical concords on which 
they are based are readiest to be modified with least likelihood 
of injury to nervous health. 

If we knew just the times when the different anatomical 
concords were developed, and on just which of them the differ- 
ent movements used in reading, writing, drawing, manual train- 
ing, sewing, etc., depended, we could so plan our courses of study 
as to take the tide of nervous growth at its full. We could avoid 
premature efforts that would be bound to end in failure. We 
would save children from learning with difficulty and danger 
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things they might, earlier or later, learn with ease and profit. 
We do not know the times when the different concords are de- 
veloped, nor even their order. 

This ignorance results in all sorts of opinions and hypotheses. 
The immaturity of the nervous system is used by some as an 
argument against the introduction of reading or writing before 
the age of ten, against many of the kindergarten occupations, 
against all fine manual work in the three or four lowest grades. 
We find physicians protesting that the schools everywhere de- 
mand of the nervous mechanisms of children fine movements, 
which they either cannot do at all or can do only at the expense 
of health. We find in some cases these same physicians advo- 
cating fine finger movements as remedial treatment for children 
whose nervous mechanisms don’t work well. We find intelligent 
teachers who have watched the results of fine movements on the 
children who were forced to make them, unaware of any signs of 
evil results. 

One notable theory of the order of the development of these 
anatomical concords is that those concerned with the fundamental 
or trunk muscles come first, and those concerned with the muscles 
of the extremities later. Of these latter those concerned with the 
muscles nearest the trunk precede. 

Most of the writers about codrdinated action as a result of 
inner growth are very free with general statements and very 
chary of any definite dates and still more so of any proof that 
their dates are correct. For instance, no one has proved that any 
of the nervous basis necessary for the associations involved in the 
reading, writing, drawing, cutting, pasting, measuring, model- 
ling, sewing, etc., commonly taught in schools is delayed in ap- 
pearance till after the fifth birthday. And it is hard to explain 
the infant prodigies who play the piano or violin at four or five, 
who learn to read Latin before they are seven, who do gymnastic 
and juggling feats, etc., if we agree that fine movements of the 
hands, eyes, etc., develop late. As to the general law that move- 
ments develop in the order of their grossness, the coarser ones 
first, it is completely false as-a complete account. Darwin 
pointed out that one of the first codrdinated movements to develop 
was one of the finest, namely, the curling of the toes and grasping 
by the fingers. These movements of the extremities come long 
before many movements of the trunk, shoulder and thighs. 
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There are certain lines of evidence in the articles quoted 
which emphasize the importance of inner growth as a cause of 
the improvement with age. Bryan, it will be remembered, found 
that in both rapidity and precision of movement the left side of 
the body improved as much as the right. Now this would seem 
to show that training could have little to do with the improve- 
ment, since the right side would be trained in the movements 
tested much more than the left. Oddly enough, in the experi- 
ment on the ability to draw a straight line, the case where practice 
would seem to be of the most importance, the left hand improves 
more with age than the right. This equal progress of both sides 
is perhaps the strongest argument for belief in the growth of 
motor control as the result of general physical growth, and it 
should have much force. At the same time we must remember 
that any increase in general intelligence due to training would 
improve the records of left as well as right. Moreover, there 
is a tendency for any one making a simple movement with his 
right arm to contract the corresponding muscles in the left arm. 
We may thus get unconscious practice of the left arm. 

There is also a set of facts among Bryan’s results which, if 
we regard the progress of the left side of the body as evidence 
that training is an unimportant factor, supports the theory that 
the order of development of motor codrdinations is from the 
trunk muscles toward those of the extremities. Bryan found 
that from 6 to 16 the finger improved most, the wrist next, the 
elbow next, and the shoulder least. The percentages of gain in 
rapidity for boys I calculate as: 

Right F 73 per cent 


56 «ec 
48 “ec “ec 


Left 


onenona 
a 
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Excluding training as a factor, it would seem that the finer 
movements reached the same relative level of control later as the 
large movements. However, we should note that there was no 
very obvious early “ ripening ” of the shoulder and elbow move- 
ments. They keep improving right up to 16 years, just as do the 
finger movements, though not so fast. 
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There are, finally, some facts in Bryan’s study which may 
be taken as witnesses against the importance of inner growth as 
a factor. If the control of, say finger movements, comes with 
mere maturity, we should expect the increases in rapidity of tap- 
ping, accuracy of drawing a line and accuracy in the probing 
movement to follow the same general progress. They should 
have the same accelerations or retardations in rate, the same gen- 
eral character in all respects, for they would, by hypothesis, be 
due to the same causes. They donot. The peculiar pre-pubertal 
phenomena in the case of the rapidity of movement do not appear 
elsewhere. The extremely rapid rate of improvement from 6 to 
8 years in the case of the straight-line movement does not appear 
elsewhere. 

If we know little about the dates of appearance of the differ- 
ent nervous structures which make the psychological associations 
possible, we know still less about the degree to which they are 
perfect at the start or the extent to which mere growth perfects 
them or the way in which it does it. 

The best practical attitude for the teacher of children 6 to 12 
to take would seem to be to find out, by trying, the most econom- 
ical time to teach the movements he wished the children to know 
and to make sure, again by trying, that they do not hurt the chil- 
dren’s health. Whether they will or not cannot be told before- 
hand by any theory about the development of the brain by virtue 
of its inner growth, but only by observing directly the signs of 
brain-exhaustion. 

What movements a child can profitably learn depends not 
only on what anatomical concords are present, but also on what 
psychological associations have been built up. If we wish to 
teach a child to carve an Indian out of wood, we require not only 
that he shall have a nervous mechanism allowing him to grasp, 
hold, move his hands and fingers freely, but also that he shall 
have learned how to hold the knife, how to cut so as to take off 
a small or large piece at will, how to cut in an eighth or a quarter 
of an inch at will, etc. The influence of previous experience is 
as potent in the case of making movements as it is in the case of 
thinking thoughts. If the child of eight can learn to write more 
quickly than the child of five, it is in great part due to the fact that 
in the three years he has had experience of the finger and wrist 
movements involved, in his use of knife and fork and spoon and 














243] Motor Ability 79 


pencil and toys, and so on. We can never estimate how much 
inner growth does for him until we learn how much experience 
does for him and deduct that much from his total advance. 

Increase in motor ability, we said, was also dependent on 
general changes in intelligence, that make pupils understand 
better what they are asked to do, try harder to do it and, we may 
add, know how to go about it. Just as an intelligent man will, 
other things being equal, make a more accurate drawing, a better 
dissection, a neater machine than a stupid man, so, even if inner 
growth and practice had no efficacy, the ten-year-old would do 
better than a five-year-old because he had gained a general fund 
of knowledge and sense. 











' SPELLING 


How children learn to spell English words would seem to be 
a fairly easy thing to find out. There is such an abundance of 
data and the process involves so few factors that the causes of 
good and bad spelling would seem to be among the first facts 
for students of children to find out. The practical importance 
of the discovery should, one would suppose, have made it one of 
the early triumphs of child study; for all sorts of remedies had 
been proposed and all sorts of methods of teaching had been in 
vogue. 

Oral spelling, written spelling, sentence writing, spelling 
books, no spelling books, extensive reading, etc.,— all had been 
indorsed each as the way to make good spellers. Individual ex- 
perience and expert opinion were evidently incapable of settling 
this simple question of a method to get children to remember the 
letters corresponding to words. In fact, the pessimists have 
claimed that, the more expert opinion deemed itself, the worse 
the spelling grew. If any one method was the right one, there 
was a tremendous waste of time in the use of the others. 

To Dr. J. M. Rice belongs the credit of having seen the 
necessity of an investigation of the actual facts. Dr. Rice tested 
the abilities of children taught by all the different methods, of 
children who had, some 15, some 30, some 40 minutes of spelling 
work daily, of children who read largely, and who read but little. 
He made the brilliant, if exasperating, discovery that it made no 
difference. Fifteen or forty-five minutes’ drill, reading habits or 
no reading habit, oral or written — all were alike in the spelling 
produced. I have not permission to quote his report in full, but 
the following abstracts and quotations present the essentials of 
his method and results. A full account may be found in the 
April and June numbers of the Forum for 1897. 

Dr. Rice tested over 33,000 children with a list of words (50 
for the fourth and fifth-year classes, 75 for the sixth, seventh, and 
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eighth). He also examined the spelling of many of these in the 
case of compositions written on the basis of a story prepared for 
the purpose. The following were the words used in the two 
tests : — 

Fourth and fifth-year test: running, slipped, listened, queer, 
speech, believe, weather, changeable, whistling, frightened, al- 
ways, changing, chain, loose, baking, piece, receive, laughter, dis- 
tance, choose, strange, picture, because, thought, purpose, learn, 
lose, almanac, neighbor, writing, language, careful, enough, nec- 
essary, waiting, disappoint, often, covered, mixture, getting, bet- 
ter, feather, light, deceive, driving, surface, rough, smooth, hop- 
ping, certainly. 

Additional words for higher test: grateful, elegant, present, 
patience, succeed, severe, accident, sometimes, sensible, business, 
answer, sweeping, properly, improvement, fatiguing, anxious, 
appreciate, assure, imagine, peculiar, character, guarantee, ap- 
proval, intelligent, experience, delicious, realize, importance, oc- 
casion, exceptions, thoroughly, conscientious, therefore, ascend- 
ing, praise, wholesome. 

Words omitted in higher test: because, thought, writing, lan- 
guage, feather, light, surface, rough, smooth. 

These words were included in sentences dictated to the chil- 
dren, e.g., ““ While running he slipped. I listened to his queer 
speech, but I did not notice any of it.” 

The following table, adapted from Table No. 2 of Dr. Rice’s 
account, gives the percentages of words correctly spelled, in con- 
nection with other data: 
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{Of the facts summed up in it Dr. Rice writes as follows :] 


“In the vast majority of instances the results are very close when 
the averages for entire buildings are compared. In fifteen of the twenty- 
one schools on my list, the averages on the second test, as the table shows, 
run from 73.3 to 77.9. Second, while the results in the lower grades of 
different schools show considerable variation, those in the eighth-year 
classes, which represent the end of the school course, are remarkably 
even. In twelve of the seventeen eighth-year grades the averages are 
from 84 to 88, the A and B classes being taken together. And in fifteen 
of a total of twenty sets of eighth-grade compositions examined for spell- 
ing, the variations were only three-tenths of one per cent, the results ly- 
ing between 99.1 and 99.4, the A’s and B’s being taken as one. These facts 
are doubly remarkable when we consider that the twenty-one schools not 
only represent institutions in many sections of the country, but that they are 
samples of schools conducted under all conceivable conditions. For ex- 
ample, No. 7 is a Western city of moderate size, while No. 15 is a large city 
in the East. Again, most of the children attending School A, No. 7, are 
of American parentage, and their home surroundings are particularly fa- 
vorable, while the children attending School B, No. 7, represent the for- 
eign laboring element. Further, from a pedagogical standpoint, all vari- 
eties of schools are included; some of them belonging to the most 
mechanical, while others are among the most progressive in our country. 

“Tf the best results had been secured in the mechanical and the 
poorest in the progressive schools, the question would arise, whether the 
small additional return would warrant the latter in placing additional pres- 
sure on spelling at the expense of other subjects. But even this question 
does not arise; for it did not happen that the results in most cases were 
best in mechanical schools. Indeed, in both the mechanical and the pro- 
gressive schools the results were variable; so that while, in some instances, 
the higher figures were secured by the former, in others they were obtained 
by the latter; and the same is true of the lower figures. For example, 
School B, No. 11, in which the best average (79.4) was obtained, belongs 
to a very progressive system; while School A, No. 12, which made only 
73.9, belongs to one of our most mechanical systems. And it is a peculiar 
incident that, in both these cities, the results in the only other school ex- 
amined are exactly reversed, although the environment is about the same. 

“Further, just as it is impossible by the results to distinguish the 
mechanical from the progressive schools, so it is impossible to distinguish 
the schools attended by the children of cultured parents from those repre- 
senting the foreign laboring element; the results from this standpoint also 
varying equally. Consequently, so far as spelling is concerned, the influ- 
ence of environment appears to be insignificant. 

“The second point to which I have referred, namely, the small va- 
riation in the eighth-year results, — regardless of how much time had been 
devoted to spelling, or what methods had been employed, or under what 
home influences the children had been reared,—is also well worthy of 
consideration. And it is no less striking that the same level was reached 
in the end, regardless of what had been accomplished in the lower grades, 
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—a fact which becomes obvious on comparing the results in the eighth- 
year classes with the average obtained by the entire school. In the com- 
position-test, where the results in fifteen of the twenty sets of eighth-year 


papers were within three-tenths of each other, this fact is still more clearly 
demonstrated. 


* * * * * * * ‘ 

“ Finally, as in most localities the general results were nearly equal 
— those secured under the same system of instruction varying as much 
as those obtained under different systems— it is clear that the remedy 
does not lie in a change of method, nor in an increase of time. And this 
conclusion accords with the fact that the dissatisfaction with spelling is 
as great in communities where this subject constitutes a special feature as 
in those where spelling plays only a subordinate part in the schools.” 

[The reader will note that the results were just as good in 
the case of schools devoting 15 or 20 minutes to spelling as in the 
case of those giving 40 or 50.] 

[Dr. Rice also tabulated his results, or representative sam- 
ples of them, so as to show more clearly the influence of age, 
intelligence (according to the teachers’ opinions) and home en- 
vironment. The following are those parts of his tables refer- 
ring to the sentence-tests : | 
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TABLE NO. 3 
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An examination of these tables will show (1) that within the 
same grade the younger pupils do better, presumably because 
they are brighter; (2) that success in spelling is correlated with 
intelligence in the teacher’s estimation; (3) that home reading, 
refined companionship, English rather than foreign associations 
play no part in causing good spelling. ‘ 

Dr. Rice further tabulated the results in accordance with the 
methods of instruction used in the different schools, interviewing 
some two hundred teachers for that purpose. He does not give 
the detailed results, but assures us that there is no reason to be- 
lieve that there is any clear choice between oral and written spell- 
ing, writing isolated words and writing sentences, the sight or 
flash method and its absence. Phonic reading does not make bad 
spellers, nor do written language work and wide general reading 
make good spellers. “In brief,” says he, “there is no direct 
relation between method and results.... The results varied as 
much under the same as they did under different methods of in- 
struction.” 

There is a value to this study besides its information con- 
cerning methods of teaching spelling. It teaches the fallibility 
of judgments based on individual experience, the specious char- 
acter of many of the most plausible arguments; it teaches also 
that the enthusiasm and mother-wit of the teacher may make a 
method seem good which is no better than others, that those of 
us who spend our time in talking about teaching are often talking 
so far above and off the stratum of fact that our dicta are vain, 
and, last but not least, that many of our quarrels are probably 
about matters which really don’t make any difference. If the 
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scientific study of children did no more than teach these lessons 
to its followers it would still be an invaluable force in education. 

If we may permit ourselves to criticise so good a piece of 
work as Dr. Rice’s we may add another lesson gained from a 
possible mistake of his own. When Dr. Rice found that the evi- 
dence proved that none of the alleged factors made any difference 
in the spelling product, he dropped science, allowed himself to 
speculate, and said: “ The facts here presented, in my opinion, 
will admit of only one conclusion, viz., that the results are not 
determined by the methods employed, but by the ability of those 
who use them. In other words, the first place must be given to 
the personal equation of the teacher, while methods and devices 
play a subordinate part.” 

Dr. Rice’s desertion of facts for opinion was hasty, for there 
are real causes for good and bad spelling other than the one he 
opines. Miss E. K. Carmen, at my suggestion, tested the hypoth- 
esis that chronic bad spelling was due to comparative failure 
to observe and attend to the spelling of words, to the habit of 
reading without really seeing words in detail. From the report 
of her study I will quote a part. It appeared in the Journal of 
Pedagogy for October, 1900. 


That poor spelling occurs among people mentally incapacitated, or of 
slight education, or in young children with poor vision, is not surprising ; 
but that it prevails among people completely endowed, and with the best 
educational advantages, presents something of an anomaly. 

It has seemed to me that poor spelling is due to poor observation ; 
that is, observation of the words themselves,’ and I have lately taken some 


[* Miss A. E. Wyckoff noted in a somewhat indefinite way 
this same fact, but seems to refer it to a quality of attention in 
general rather than to a particular habit of attending to words. 
She wrote (Pedagogical Seminary, Vol. II, p. 450): “ Constitu- 
tional bad spelling may, in part, be the result of a strong natural 
bent toward selective attention.”” Her data were observations of 
two bad spellers, of whom she says, “ Conspicuous as thinkers, 
they were comparatively slow readers, having the habit of read- 
ing one word at atime. Almost all their mistakes in spelling oc- 
curred in the latter half of the word. ... Further tests made 
it clear that attention was habitually directed to the beginning of 
the words. Here, then, seemed to be one type of constitutional 
bad speller proved by subsequent tests to have good powers of 
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pains to test this theory. The people taken for the experiments were six- 
teen adults, all of whom, in addition to having completed a high-school 
course, had spent, on an average, two years more in study. These com- 
prised eight good spellers and eight poor ones. This fact was assured in 
some cases by the persons’ own word for it, in others by evidence from 
daily work at college during the present year. In either case, if there was 
any doubt, dictation was given them for this purpose. 

To them was given the following printed page from Appleton’s 
Fourth Reader, containing one hundred mis-spelled words. They were 
asked to go through the paper as quickly as possible, marking each mis- 
spelled word: 


Mark Every Worp Tuat Is Not SpetLtep Correct_y 


1. On the 3d of September, 1832, inteligence was broght to the col- 
lecter of Tinnevelly that som wildd eliphants had appeared in the neigh- 
borhod. A hunting party was imediately formed, and a large number of 
nattive hunters were engaged. We left the tents, on horsback, at half-past 
sevin o'clock in the morrning and rode thre miles to an open spote, flanked 
on one sid bye Rice-fields, and on the other by a jungle. 

2. After waiting som time, Captain B— and myself walked acros 
the rice-fields to the shad of a tree. There we herd the trumpett of an 
elephant ; we reshed acros the rice-fields up to our knes in mud, but all in 
vaiu, thogh we came upon the trak of one of the animels, and then ran 
five or six hundredd yards iutoo the jungle. 

3. After varius false allarms, aud vane endevors to discuvor the ob- 
gects of our chace, the colector went into the jungle, and Captin B 
and myself into bed of the stream’ where we had sen the traks; and here 
it was evedent the elaphents had passed to and fro. Disapointed and im- 
pasient, we allmost determened to giv up the chace and go home; but shots 
fird just before us reanimated us, aud we proceded, and found the col 
lecter had just firred twicce. 

4. Of we went throuh forest, over ravin, and through strems, till att 
last, at the top of the ravine, the eliphants were seen. This was a mo- 
mant of excitment! We wer all scatered. The collecter had taken the 
midle path; Captain B , some huntsmen, and myself took to the 
feft; and the other hunters scrabled down that to the rite. At this mo- 
munt I did not see enything but after advanceing a few yards, the hugh 
hed ef an elephunt shaking abuve the jungle, withen ten yards of us, burst 
sudenly upon my view. 

5. Captain B ande a hunter justt befor me; we al fired at the 
same moment, and in so dirrect a line that the percussion cap of my gun 
hitt the hunter, whome I thougt at first I had shoot. This acident, thogh 














visualization and sound imaging and fair retention, but gifted 
with a natural mode of attention unsuited to purposes of spell- 
ing.” — E. L. T.] 











253 | Spelling 89 


it prouved slight, troubled me a litle. The grate excitment ocasioned by 
seeing, for the first tim, a wild best at liberty and in a state of natur, pro- 
duct a sensation of hop and fear that was intens. 

The time of each in marking the words was accurately recorded. The 
averages ran thus: 


Time—SeEconps Worp OmitrtTep 
Good spellers . ° : : 130.1 8.9 
Poor - ; ; : . 199.6 28.1 
Note. — The average deviation in time taken by the good spellers was 


+ 50.6 seconds; by the poor spellets, + 62.8. The average deviation in 
the number of words omitted by the good spellers was + 3.9; by the poor 
spellers, + 12.9. 

One of the poor spellers, B, who was in other respects rather an ex- 
ceptional case, made a record of time taken, 112 seconds, and words omit- 
ted, 64. 

If we take the remaining seven as representative of poor spellers, we 
find the average time to be 212.1 seconds, with an average deviation of 
+ 509.4 seconds, while the average number of words omitted is 23, with 
an average deviation of + 9.6. 

The test was applied to blind people, whose observation is tactual. 
The same page was reproduced in point and given to four good spellers 
and two poor ones among the pupils at the Indianapolis Institute for the 
Blind. 

The records are given complete: 


Goop SPrer.iers TIME Woros Omittrep 
min. sec. 

1. Eighth grade—congenital 8 10 31 
2. Eighth grade—blind at 2 years 11 26 
3. Graduate—blind at 4 years II 30 21 
4. Seventh grade—blind at4days 5 57 

Poor SpPe_iers 
5. Seventh grade— blind at 6 years 11 20 66 
6. Senior—blind at 2 years ms 55 

Note. — Of course, with most people reading with the fingers re- 


quires a great deal more time than with the eyes. 
The averages are: 


TimE— min. sec. Worps OmiTtTEep 
Good spellers ; ' ‘ 8 55 33-7 
Poor - It 42.5 60.5 


The fourth person here is also exceptional, and the average without 
this one is: time, 10 minutes 12 seconds, and words omitted, 26. 

Of course, as the number of cases is so small, these averages cannot 
pretend to represent good and poor spellers in general. They are inserted 
merely as a clearer representation of the table in the text. 

After the marking of words there were made with the sixteen, other 
tests of observation, as follows: 
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They were given printed pages that were similar, on which to mark, 
as quickly as they could, all words containing two given letters: in the 
first set s and p, the second | and o, the third e and v. The averages were: 


Time (to page) Omussions (to page) 
Good spellers . : 99-7 sec. 3-6 
Poor = ‘ ; . te * 6.2 


Nore. — The average deviation in time taken by the good spellers 
was + 28.1 seconds, by the poor spellers, + 26.2 seconds. 

The average deviation in the number of omissions by the good 
spellers was + .8, by the poor spellers, + 1.9. 

Leaving out again the record of case B, the poor spellers have an 
average time to the page of 136.5 seconds, with an average deviation of 
+ 29 seconds, while the average number of omissions is 5.6, with an av- 
erage deviation of + 18. 

The next test was with two cards containing each ten letters of 
various sizes, and irregularly placed. These were exposed to them for five 
seconds, after which they wrote as many of the letters as they could. 

The average mistakes were, for the good spellers, 6.6; for the poor 
ones, 8.2. 

Nore. — The average deviation for good spellers was + 3.65, and for 
poor ones, + 4.7. Omitting case B, the poor spellers had an average of 
7 mistakes, with an average deviation of + 4.1. 

The last test consisted of four cards on which were forms, such as 
triangles, circles, squares, lines parallel and otherwise, and some figures 
of undefinable shape. These were also exposed for five seconds, after 
which they were to be drawn upon paper. The average mistakes were: 
for the good spellers, 11; for the poor ones, 11.6. 

Note. — The average deviation for good spellers was + 2.2, and for 
the poor ones, + 3.6. Omitting case B, the poor spellers had an av- 
erage of 10.7 mistakes, with an average deviation of + 3.2. 

By noticing the results of the three tests given for observation in 
other things than words, we see a decrease of the difference in observa- 
tional ability between the two classes as the data to be observed become 
more and more unlike words. Ability to spell well, therefore, probably 
implies not a general habit or power of observation, but a special ability 
to notice small differences in words. 


Whether any specific methods can be used in the class-room 
to secure the habit of attention to the spelling of words during 
reading is still a question. It would seem likely. 














CHILD STUDY REPRINTS 


THE ATTITUDE OF CHILDREN TOWARD PUNISH- 
MENT 


The control of children depends partly on a concrete practical 
comprehension of their make-up, their reaction to different sorts 
of incentives and deterrents, their appreciation of laws, rules, ad- 
vice, and so forth. The study of children may provide data which 
may increase a teacher’s general information about this side of 
child life and so assist to the concrete, practical comprehension or 
tact ultimately necessary in dealing with matters of discipline and 
moral education. A number of studies have attempted to do this 
with greater or less success. One of the most interesting of their 
conclusions concerns the existence in young children of an over- 
whelming tendency to regard the letter rather than the spirit of 
laws, to look on justice not as equity, but as a fate overtaking 
certain definite transgressions; to regard punishments not as 
remedial or preventive agencies, but as natural results of cer- 
tain acts, regardless of intentions. This attitude comes out clearly 
in the following characteristic account of boy justice, taken from 
Mr. John Johnson, Jr.’s excellent study, Rudimentary Society 
Among Boys. Mr. Johnson studied the social habits of the boys 
living together in an institution possessed of eight hundred acres 
of land and quite isolated from outside influences. The study, as 
a whole, is well worth reading. 


Disputes arising from their peculiar customs of ownership are settled 
by boys assembled at the place where the controversy is carried on. Most 
commonly this is in the play-room, where they can be free from observation. 
When Black and Landreth found the nest of a dove in the pines, seeing no 
mark of prior owners upon the tree, they took the eggs and brought them 
to the house. As they sat in the play-room, with needles and straws, pre- 
paring the eggs for their cabinet, Delphey overheard their talk, and ques- 
tioned them about the spot where the nest was discovered. He soon con- 


*Johns Hopkins Press. 
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vinced himself that the nest was one that he had found but a few days be- 
fore, and on which he had placed the mark of himself and his partners. 
When he was satisfied on that point, he at once laid claim to the eggs. 
Landreth and Black angrily refused to give them up, and they were soon 
hot in dispute. Under the law made for such cases, the question of owner- 
ship is a nice one. It is granted on both sides that if Delphey, the first 
finder, is to retain a good title, his label must either remain upon the 
trunk of the tree, or else lie in sight upon the ground beneath, where it 
has fallen by accident. If neither alternative is complied with, any subse- 
quent finder may either take the nest or mark the tree with his own label. 

By this time a knot of a dozen boys, who had been idling about, had 
formed around Delphey, listening intently. In a few moments he called 
Duvall, his partner, for confirmation, and with the utmost particularity 
related the circumstances in which he had found the nest. Delphey told 
of the route they took over the stream, through the swamp, and up the 
hill, and mentioned the boys they met on the way, whom he compelled to 
corroborate his assertions. By the time Duvall takes up the account, 
the ring surrounding them has become larger; perhaps twenty boys have 
gathered, and they listen with strained attention. He proceeds to de- 
scribe the tree in which the nest was placed, and dwells with convincing 
minuteness upon its exact situation, upon the color of the bark, the broken 
limb, the knot half-way up the trunk, and the nailing of the label upon it. 
To all of his statements it may be that his adversaries, Landreth and 
Black, assent, only interjecting at intervals the words: “ But there wasn't 
any mark on the tree when we were there.” The declarations of either 
party are addressed as much to the throng around as to their opponents, 
and it is evident, in the heightened color of the bystanders, in their spark- 
ling eyes, and in their tense muscles, that to them the question is of 
absorbing interest. Now that the argument of the plaintiffs has been 
heard in full, there can be no doubt that they marked the nest as they de- 
clare; and yet there is nothing to indicate that the defendants have any 
intention of restoring the property. 

Seeing the angry looks and threatening gestures of all the group, one 
who does not know the school may judge that blows will follow next, and 
that a general conflict is about to ensue between the partisans of the 
claimants. Nothing could be farther from the truth. What has occurred 
is but the ordinary proceeding of a very primitive court of justice. Del- 
phey knows that Black’s arms are strong, his fists hard, and his blows 
rapid. Landreth has no desire to risk the destruction of his treasure in 
a struggle where, even if he retains it, he is sure to do so at the cost of 
bruises and blood. As he rises angrily from his seat and pushes through 
the crowd, he is not seeking space in which to fight, but a witness to es- 
tablish his title. This body of spectators, who seem intent upon hearing 
the whole matter and sifting it to the bottom, is—if the name will serve 
—the folk-moot, the assembly of the people, met to see justice done ac- 
cording to law. Each boy standing in the ring around the orators knows 
that to-morrow he may be there to maintain his rights before a similar 
body, in which the plaintiff and the defendant of to-day will alike have 
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a voice to decide upon his claims. He has a feeling that a decision con- 
trary to established custom, however it may accord with his momentary 
sympathies, will be treated as a precedent to overthrow his most cherished 
interests and to prevent the operation of rules upon which he had con- 
fidently counted in every venture in which he is engaged. Every boy 
there is determined upon the entire preservation of the system of law upon 
which he has based all his hopes of filling his egg-cabinet. 

We have turned aside a moment from following the actions of the 
litigants. The clamor of voices rose louder as Landreth moved off, but it 
subsided somewhat as he reappeared, accompanied by Miller, on whose 
testimony he relied. The newcomer rapidly explained to those around that 
he, too, had seen the nest on the day Landreth took it; he had examined 
the tree, and Delphey’s mark was not upon it; he had searched the ground 
beneath, and could not find the label there; he would himself have 
carried off the find but for the fact that he saw only a single egg, and 
thought it better to put his own claim-mark upon the trunk and wait till 
more eggs were laid, when he had intended to return and get them. It 
had happened, however, that during his previous search for nests he had, 
in marking other discoveries, used up all the labels that he had brought 
with him, and he had, therefore, been unable to appropriate the tree at the 
time. It was after he had gone away, and before he could return with 
a label, that Landreth had found the nest and possessed himself of its 
contents, which had, meanwhile, been increased to two eggs by the indus- 
trious bird. 

This evidence ended the trial. Loud cries arose from all parts of 
the throng. “It’s Doggie’s nest. It wasn’t marked when he found it,” 
said one member of the tumultuous court. “ Your mark was blown away, 
Rufie,” exclaimed another; “ it’s Doggie’s nest.” No opposition of impor- 
tance was made, and, the decision being rendered, Delphey and his partner 
saw their case was lost, and slowly walked away. Landreth and Black, 
who retained the eggs, returned to their work of blowing them with 
straws. The making of the claim, the trial, and the decision, occupied 
less than half an hour. If not sure, this justice is at least swift. 

A word may here be given to the ethical questions brought up by this 
decision. It was admitted by all parties that the two boys had found the 
nest before Landreth and Black had seen it. Landreth’s claims, in the 
view of equity, would have to yield to Delphey’s, who not only found the 
nest, but marked it, and who, in so far as prior discovery gives any rights, 
clearly had them all. Landreth’s title rested upon a purely technical 
ground. Yet, with a characteristic analogy to primitive habits of thought, 
it was considered that the perfect title was obtained by a literal fulfilment 
of the words of the law, by an exact compliance with its minutest pro- 
visions. The law provided that no one should take a nest when the mark 
was on the trunk beneath or in sight upon the ground. As it had been 
proved by Miller’s testimony that Landreth could not have seen Delphey’s 
label, Delphey’s rights vanished. 

There can be little doubt that the negligent driving of a tack was all 
that made Landreth the better owner than Delphey, and that Landreth 
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was perfectly aware of this fact. When the suitors and judges were 
questioned as to why such a decision was given, the only reply to be 
obtained was, “ That’s the rule.” Like Shylock, Landreth might have said: 
“I stand here for law,” and his determination was to maintain to the full 
every legal privilege. The idea that the law might give advantages the 
use of which morality could not sanction, is so late a development in the 
legal history of mankind that we must not regard the absence of such a 
conception among these boys as an indication of an abnormally low state 
of moral culture. To look for exalted views of right and wrong among 
them would be to expect them to reverse the usual processes of mental 
progress. 
John Johnson, Jr., Rudimentary Society Among Boys, pp. 36-40. 


With this sample of boy justice we may compare one of the 
results of a study by Miss Margaret E. Schallenberger, reported 
in full on pages 87-96 of the Pedagogical Seminary, Vol. III, en- 
titled ““ A Study of Children’s Rights, as Seen by Themselves.” 
About 3000 children wrote a language lesson after being read the 
following statement and question: 


“Jennie had a beautiful new box of paints, and in the afternoon, 
while her mother was gone, she painted all the chairs in the parlor, so as 
to make them look nice for her mother. When her mother came home, 
Jennie ran to meet her, and said, ‘Oh, mamma, come and see how pretty I 
have made the parlor;’ but her mamma took her paints away and sent 
her to bed. If you had been her mother, what would you have done or 
said to Jennie?” 


Their answers were classified under the following heads: 


1. Ignorant. 6. Scolded. 11. Sent to bed. 
2. Explained to. 7. Clean chairs. 12. Whipped. 

3. Don’t do it again. 8. Confined. 13. Punished. 

4. Made to promise. g. Lose meal. 14. Peculiar pun- 
5. Threatened. 10. Lose paints. ishments. 


Replies 1, 2, 3 and 4 testify roughly to a sense of equity, of 
consciousness of intention as the criterion of good or bad, while 
8, 9, 10, 11, 12, 13 and 14 show, again roughly, the tendency to re- 
gard punishment as retaliation or as a fate overtaking certain acts, 
regardless of the intention that produced them. As children grow 
older the first sort of replies increase, while the second sort de- 
crease. From the detailed table given by Miss Schallenberger I 
reckon the percentages for the different ages to be as follows: 
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YEARS, 6 7 5S @ tw i mm t% 4 te 
§ Retaliation or Fate 87.5 80.9 80. 84. 77. 75. 73. 67. 49- 49- 33- 


Boys . 3 
(Meglty ....- 8&8 @B KR OHMW OMB De we 
Girls ) Retaliation or Fate 92.5 82.5 81. 70. 67. 64. 60. 55. 49. 37- 36. 
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The following quotation from Miss Schallenberger states the 
general fact shown by the figures! 


Almost as striking as children’s reasons for punishment are their 
attitudes regarding the motive that lies back of the action. The intel- 
lectual and moral condition of a man can be fairly estimated by his ability 
and willingness to judge of the motives which actuate those about him. 
A marked difference in children regarding motives is noticeable. 

The young child thinks of the result of an action. If the result is 
bad, punishment should follow; if not, the offender should be allowed to 
go free. A ten-year-old boy writes: “If the girl made the chairs nicer 
than they were, I would tell her that she was a good girl; and if she soiled 
the chairs, I would give her a whipping.” A little girl voices the opinion 
of many another when she says: “If I were her mother, I would have 
whipped her for spoiling the parlor chairs.” 

Another one, nine years old, seems to us wise elders inconsistent 
when she writes: “ Jennie thought that she was making the chairs pretty. 
But she spoilt the chairs. I would have taken her and I would whipped 
her and sent her to bed for the rest of the day. I would told her that she 
was a bad little girl.” 

Equally regardless of good intention is the statement of the child 
who says: “I would whip her and send her to bed out any supper”; and 
then adds, as if it were of no importance, “ Jennie thought it would make 
her mother glad.” 

The older children, on the contrary, think of the motive that led to 
the action. If this be good, punishment should be light or not at all 
Sometimes, because of this feeling, they grow indignant over the treat- 
ment of Jennie by the mother in the story. 











HEREDITY AND ENVIRONMENT , 

The great importance to educational theory of knowledge 
concerning the relative influence of what our natures are at birth 
and what our education is afterward contrasts with its small 
amount. How far our course in life is determined for us before 
we start by the organizations we are born with is one of the first 
problems of educational theory, a problem concerning which 
speculation and opinion too often run riot. 

One of the few really earnest and hopeful attempts to answer 
this question is Mr. Francis Galton’s “ Study of Twins,” an ac- 
count of which is found in his /nquiries into Human Faculty 
(London, 1883) and which is here reprinted in full. This study is 
very valuable, and, unfortunately, very inaccessible; it may also 
serve as a sample of the careful investigation of the fundamental 
laws of mental inheritance for which educational science owes 
Galton a great debt ; it will do its best service if it introduces the 
reader to the general treatises on heredity of Galton and Karl 
Pearson or induces him to collect data concerning heredity from 
his own neighborhood. 


HISTORY OF TWINS 
Pages 216-243 of Inquiries Into Human Faculty 


The exceedingly close resemblance attributed to twins has been the 
subject of many novels and plays, and most persons have felt a desire to 
know upon what basis of truth those works of fiction may rest. But twins 
have a special claim upon our attention; it is, that their history affords 
means of distinguishing between the effects of tendencies received at 
birth and of those that were imposed by the special circumstances of their 
after-lives. The objection to statistical evidence in proof of the inheritance 
of peculiar faculties has always been: “ The persons whom you compare 
may have lived under similar social conditions and have had similar ad- 
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vantages of education, but such prominent conditions are only a small 
part of those that determine the future of each man’s life. It is to trifling 
accidental circumstances that the bent of his disposition and his success 
are mainly due, and these you leave wholly out of account — in fact, they 
do not admit of being tabulated, and therefore your statistics, however 
plausible at first sight, are really of very little use.” No method of 
inquiry which I had previously been able to carry out —and I have tried 
many methods—is wholly free from this objection. I have therefore 
attacked the problem from the opposite side, seeking for some new 
method by which it would be possible to weigh in just scales the effects 
of Nature and Nurture, and to ascertain their respective shares in fram- 
ing the disposition and intellectual ability of men. The life-history of 
twins supplies what I wanted. We may begin by inquiring about twins 
who were closely alike in boyhood and youth, and who were educated 
together for many years, and learn whether they subsequently grew un- 
like, and, if so, what the main causes were which, in the opinion of the 
family, produced the dissimilarity. In this way we can obtain direct 
evidence of the kind we want. Again, we may obtain yet more valuable 
evidence by a converse method. We can inquire into the history of twins 
who were exceedingly unlike in childhood, and learn how far their char- 
acters became assimilated under the influence of identical nurture, in- 
asmuch as they had the same home, the same teachers, the same asso- 
ciates, and in every other respect the same surroundings. 

My materials were obtained by sending circulars of inquiry to per- 
sons who were either twins themselves or near relations of twins. The 
printed questions were in thirteen groups; the last of them asked for the 
addresses of other twins known to the recipient, who might be likely to 
respond if I wrote to them. This happily led to a continually widening 
circle of correspondence, which I pursued until enough material was ac- 
cumulated for a general reconnaisance of the subject. 

There is a large literature relating to twins in their purely surgical 
and physiological aspect. The reader interested in this should consult 
“Die Lehre von den Zwillingen,” von L. Kleinwachter, Prag, 1871. It 
is full of references, but it also is unhappily disfigured by a number of 
numerical misprints, especially in page 26. I have not found any book 
that treats of twins from my present point of view. 

The reader will easily understand that the word “twins” is a vague 
expression, which covers two very dissimilar events — the one correspond- 
ing to the progeny of animals that usually bear more than one at a birth, 
each of the progeny being derived from a separate ovum, while the other 
event is due to the development of two germinal spots in the same ovum. 
In the latter case they are enveloped in the same membrane, and all such 
twins are found invariably to be of the same sex. The consequence of this 
is, that I find a curious discontinuity in my results. One would have 
expected that twins would commonly be found to possess a certain aver- 
age likeness to one another; that a few would greatly exceed that average 
likeness, and a few would greatly fall short of it. But this is not at all 
the case. Extreme similarity and extreme dissimilarity between twins of 
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the same sex are nearly as common as moderate resemblance. When the 
twins are a boy and a girl, they are never closely alike; in fact, their 
origin is never due to the development of two germinal spots in the 
same ovum. 

I received about eighty returns of cases of close similarity, thirty- 
five of which entered into many instructive details. In a few of these 
not a single point of difference could be specified. In the remainder, the 
color of the hair and eyes was almost always identical; the height, weight, 
and strength were nearly so. Nevertheless, I have a few cases of a notable 
difference in height, weight, and strength, although the resemblance was 
otherwise very near. The manner and personal address of the thirty-five 
pairs of twins are usually described as very similar, but accompanied by 
a slight difference of expression, familiar to near relatives, though un- 
perceived by strangers. The intonation of the voice when speaking is 
commonly the same, but it frequently happens that the twins sing in dif- 
ferent keys. Most singularly, the one point in which similarity is rare is 
the handwriting. I cannot account for this, considering how strongly 
handwriting runs in families, but I am sure of the fact. I have only one 
case in which nobody, not even the twins themselves, could distinguish 
their own notes of lectures, etc.; barely two or three in which the hand- 
writing was distinguishable by others, and only a few in which it was 
described as closely alike. On the other hand, I have many in which it 
is stated to be unlike, and some in which it is alluded to as the only point 
of difference. It would appear that the handwriting is a very delicate test 
of difference in organization—a conclusion which I commend to the 
notice of enthusiasts in the art of discovering character by the hand- 
writing. 

One of my inquiries was for anecdotes regarding mistakes made be- 
tween the twins by their near relatives. The replies are numerous, but 
not very varied in character. When the twins are children, they are usually 
distinguished by ribbons tied around their wrist or neck; nevertheless 
the one is sometimes fed, physicked, and whipped by mistake for the other, 
and the description of these little domestic catastrophes was usually given, 
by the mother, in a phraseology that is somewhat touching by reason of 
its seriousness. I have one case in which a doubt remains whether the 
children were not changed in their bath, and the presumed A is not re- 
ally B, and vice versa. In another case, an artist was engaged on the 
portraits of twins who were between three and four years of age; he 
had to lay aside his work for three weeks, and, on resuming it, could not 
tell to which child the respective likenesses he had in hand belonged. 
The mistakes become less numerous on the part of the mother during the 
boyhood and girlhood of the twins, but are almost as frequent as before 
on the part of strangers. I have many instances of tutors being unable 
to distinguish their twin pupils. Two girls used regularly to impose on 
their music teacher when one of them wanted a whole holiday; they had 
their lessons at separate hours, and the one girl sacrificed herself to 
receive two lessons on the same day, while the other one enjoyed herself 
from morning to evening. Here is a brief and comprehensive account: 
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“ Exactly alike in all, their schoolmasters could never tell them apart; 
at dancing parties they constantly changed partners without discovery; 
their close resemblance is scarcely diminished by age.” 

The following is a typical schoolboy anecdote: 

“Two twins were fond of playing tricks, and complaints were fre- 
quently made; but the boys would never own which was the guilty one, 
and the complainants were never certain which of the two he was. One 
head-master used to say he would never flog the innocent for the guilty, 
and another used to flog both.” 

No less than nine anecdotes have reached me of a twin seeing his 
or her reflection in a looking-glass, and addressing it in the belief that it 
was the other twin in person. 

I have many anecdotes of mistakes when the twins were nearly 
grown up. Thus: 

“ Amusing scenes occurred at college when one twin came to visit 
the other; the porter on one occasion refusing to let the visitor out of the 
college gates, for, though they stood side by side, he professed ignorance 
as to which he ought to allow to depart.” 

Children are usually quick in distinguishing between their parent 
and his or her twin; but I have two cases to the contrary. Thus, the 
daughter of a twin says: 

“Such was the marvellous similarity of their features, voice, man- 
ner, etc., that I remember, as a child, being very much puzzled, and I 
think, had my aunt lived much with us, I should have ended by thinking 
that I had two mothers.” 

In the other case, a father who was a twin, remarks of himself and 
his brother: 

“We were extremely alike, and are so at this moment, so much 
so that our children up to five and six years old did not know us apart.” 

I have four or five instances of doubt during an engagement of 
marriage. Thus: 

“ A married first, but both twins met the lady together for the first 
time, and fell in love with her there and then. A managed to see her 
home and gain her affection, though B went sometimes courting in his 
place, and neither the lady nor her parents could tell which was which.” 

I have also a German letter, written in quaint terms, about twin 
brothers who married sisters but could not easily be distinguished by 
them.’ In the well-known novel by Mr. Wilkie Collins of “ Poor Miss 
Finch,” the blind girl distinguishes the twin she loves by a touch of his 
hand, which gives her a thrill that the touch of the other brother does 


* I take this opportunity of withdrawing an anecdote, happily of no 
great importance, published in “ Men of Science,” p. 14, about a man per- 
sonating his twin brother for a joke at supper, and not being discovered 
by his wife. It was told me on good authority; but I have reason to 
doubt the fact, as the story is not known to the son of one of the twins. 
However, the twins in question were extraordinarily alike, and I have 
many anecdotes about them sent me by the latter gentleman. 
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not. Philosophers have not, I believe, as yet investigated the conditions 
of such thrills; but I have a case in which Miss Finch’s test would have 
failed. Two persons, both friends of a certain twin lady, told me that 
she had frequently remarked to them that “kissing her twin sister was 
not like kissing her other sisters, but like kissing herself — her own hand, 
for example.” 

It would be an interesting experiment for twins who were closely 
alike to try how far dogs could distinguish them by scent. 

I have a few anecdotes of strange mistakes made between twins in 
adult life. Thus, an officer writes: 

“On one occasion when I returned from foreign service, my father 
turned to me and said, ‘I thought you were in London,’ thinking I was 
my brother—yet he had not seen me for nearly four years—our re- 
semblance was so great.” 

The next and last anecdote I shall give is, perhaps, the most remark- 
able of those I have; it was sent me by the brother of the twins, who 
were in middle life at the time of its occurrence: 

“A was again coming home from India, on leave; the ship did 
not arrive for some days after it was due; the twin brother B had come 
up from his quarters to receive A, and their old mother was very nervous. 
One morning A rushed in saying, ‘Oh, mother, how are you?’ Her 
answer was, ‘ No, B, it’s a bad joke; you know how anxious I am!’ and 
it was a little time before A could persuade her that he was the real 
man.” 

Enough has been said to prove that an extremely close personal 
resemblance frequently exists between twins of the same sex; and that, 
although resemblance usually diminishes as they grow into manhood and 
womanhood, some cases occur in which the diminution of resemblance is 
hardly perceptible. It must be borne in mind that it is not necessary to 
ascribe the divergence of development, when it occurs, to the effect of dif- 
ferent nurtures, but it is quite possible that it may be due to the late ap- 
pearance of qualities inherited at birth, though dormant, in early life, like 
gout. To this I shall recur. 

There is a curious feature in the character of the resemblance be- 
tween twins, which has been alluded to by a few correspondents; it is 
well illustrated by the following quotations. A mother of twins says: 

“There seemed to be a sort of interchangeable likeness in expression, 
that often gave to each the effect of being more like his brother than 
himself.” 

Again, two twin brothers, writing to me, after analyzing their 
points of resemblance, which are close and numerous, and pointing out 
certain shades of difference, add: 

“These seemed to have marked us through life, though for a while, 
when we were first separated, the one to go to business and the other 
to college, our respective characters were inverted; we both think that at 
that time we each ran into the character of the other. The proof of this 
consists in our own recollections, in our correspondence by letter, and 
in the views which we then took of matters in which we were interested.” 
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In explanation of this apparent interchangeableness, we must rec- 
ollect that no character is simple, and that in twins who strongly re- 
semble each other, every expression in the one may be matched by a 
corresponding expression in the other, but it does not follow that the same 
expression should be the prevalent one in both cases. Now it is by their 
prevalent expressions that we should distinguish between the twins; con- 
sequently when one twin has temporarily the expression which is the 
prevalent one in his brother, he is apt to be mistaken for him. There 
are also cases where the development of the two twins is not strictly pari 
passu; they reach the same goal at the same time, but not by identical 
stages. Thus: A is born the larger, then B overtakes and surpasses A, 
and is in his turn overtaken by A, the end being that the twins, on reach- 
ing adult life, are of the same size. This process would aid in giving an 
interchangeable likeness at certain periods of their growth, and is un- 
doubtedly due to nature more frequently than to nurture. 

Among my thirty-five detailed cases of close similarity, there are 
no less than seven in which both twins suffered from some special ail- 
ment or had some exceptional peculiarity. One twin writes that she and 
her sister “have both the defect of not being able to come downstairs 
quickly, which, however, was not born with them, but came on at the age 
of twenty. Three pairs of twins have peculiarities in their fingers; in 
one case it consists in a slight congenital flexure of one of the joints 
of the little finger; it was inherited from a grandmother, but neither 
parents, nor brothers, nor sisters show the least trace of it. In another 
case the twins have a peculiar way of bending the fingers, and there was 
a faint tendency to the same peculiarity in the mother, but in her alone 
of all the family. In a third case, about which I made a few inquiries, 
which is given by Mr. Darwin, but is not included in my returns, there was 
no known family tendency to the peculiarity which was observed in the 
twins of having a crooked little finger. In another pair of twins, one was 
born ruptured, and the other became so at six months old. Two twins 
at the age of twenty-three were attacked by toothache, and the same 
tooth had to be extracted in each case. There are curious and close 
correspondences mentioned in the falling off of the hair. Two cases 
are mentioned of death from the same disease; one of which is very af- 
fecting. The outline of the story was that the twins were closely alike 
and singularly attached and had identical tastes; they both obtained Gov- 
ernment clerkships, and kept house together, when one sickened and died 
of Bright’s disease, and the other also sickened of the same disease 
and died seven months later. 

Both twins were apt to sicken at the same time in no less than nine 
out of the thirty-five cases. Either their illnesses, to which I refer, were 
non-contagious, or, if contagious, the twins caught them simultaneously ; 
they did not catch them the one from the other. This implies so intimate 
a constitutional resemblance, that it is proper to give some quotations in 
evidence. Thus, the father of two twins says: 

“Their general health is closely alike; whenever one of them has an 
illness, the other invariably has the same within a day or two, and they 
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usually recover in the same order. Such has been the case with whoop- 
ing-cough, chicken-pox, and measles; also with slight bilious attacks, 
which they have successively. Latterly they had a feverish attack at the 
same time.” 

Another parent of twins says: 

“If anything ails one of them, identical symptoms nearly always 
appear in the other; this has been singularly visible in two instances during 
the last two months. Thus, when in London, one fell ill with a violent 
attack of dysentery, and within twenty-four hours the other had precisely 
the same symptoms.” 

A medical man writes of twins with whom he is well acquainted: 

“Whilst I knew them, for a period of two years, there was not the 
slightest tendency towards a difference in body or mind; external in- 
fluences seemed powerless to produce any dissimilarity.” 

The mother of two other twins, after describing how they were ill 
simultaneously up to the age of fifteen, adds that they shed their first 
milk-teeth within a few hours of each other. 

Trousseau has a very remarkable case (in the chapter on Asthma) 
in his important work, “Clinique Médicale.” (In the edition of 1873 it 
is in Vol. II, p. 473.) It was quoted at length in the original French, in 
Mr. Darwin’s “ Variation under Domestication,” Vol. II, p. 252. The fol- 
lowing is a translation: 

“TI attended twin brothers so extraordinarily alike, that it was im- 
possible for me to tell which was which, without seeing them side by side. 
But their physical likeness extended still deeper, for they had, so to speak, 
a yet more remarkable pathological resemblance. Thus, one of them, 
whom I saw at the Néothermes at Paris, suffering from rheumatic 
ophthalmia, said to me, ‘At this instant my brother must be having an 
ophthalmia like mine’; and, as I had exclaimed against such an assertion, 
he showed me a few days afterwards a letter just received by him from 
his brother, who was at that time at Vienna, and who expressed himself 
in these words—‘I have my ophthalmia; you must be having yours.’ 
However singular this story may appear, the fact is none the less exact; 
it has not been told to me by others, but I have seen it myself; and 
I have seen other analogous cases in my practice. These twins were 
also asthmatic, and asthmatic to a frightful degree. Though born in 
Marseilles, they were never able to stay in that town, where their business 
affairs required them to go, without having an attack. Still more strange, 
it was sufficient for them to get away only as far as Toulon in order to 
be cured of the attack caught at Marseilles. They travelled continually, 
and in all countries, on business affairs, and they remarked that certain 
localities were extremely hurtful to them, and that in others they were 
free from all asthmatic symptoms.” 

I do not like to pass over here a most dramatic tale in the “ Psy- 
chologie Morbide” of Dr. J. Moreau (de Tours), Médecin de l’Hospice 
de Bicétre. Paris, 1850, p. 172. He speaks “of two twins brothers who 


had been confined, on account of monomania, at Bicétre”: 
“ Physically the two young men are so nearly alike that the one is 
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easily mistaken for the other. Morally, their resemblance is no less com- 
plete, and is most remarkable in its details. Thus, their dominant ideas 
are absolutely the same. They both consider themselves subject to imag- 
inary persecutions; the same enemies have sworn their destruction, and 
employ the same means to effect it. Both have hallucinations of hearing. 
They are both of them melancholy and morose; they never address a 
word to anybody, and will hardly answer the questions that others ad- 
dress to them. They always keep apart, and never communicate with 
one another. An extremely curious fact which has been frequently noted 
by the superintendents of their section of the hospital, and by myself, 
is this: From time to time, at very irregular intervals of two, three, and 
many months, without appreciable cause, and by the purely spontaneous 
effect of their illness, a very marked change takes place in the condition 
of the two brothers. Both of them, at the same time, and often on the 
same day, rouse themselves from their habitual stupor and prostration; 
they make the same complaints, and they come of their own accord to the 
physician, with an urgent request to be liberated. I have seen this strange 
thing occur, even when they were some miles apart, the one being at 
Bicétre, and the other living at Saint-Anne.” 

I sent a copy of this passage to the principal authorities among the 
physicians to the insane in England, asking if they had ever witnessed any 
similar case. In reply, I have received three noteworthy instances, but 
none to be compared in their exact parallelism with that just given. The 
details of these three cases are painful, and it is not necessary to my gen- 
eral purpose that I should further allude to them. 

There is another curious French case of insanity in twins, which was 
pointed out to me by Sir James Paget, described by Dr. Baume in the 
“ Annales Médico-Psychologiques,” 4 série, vol. I, 1863, p. 312, of which 
the following is an abstract. The original contains a few more details, 
but too long to quote: Francois and Martin, fifty years of age, worked 
as railroad contractors between Quimper and Chateaulin. Martin had 
twice slight attacks of insanity. On January 15 a box was robbed in which 
the twins had deposited their savings. On the night of January 23-24 
both Francois (who lodged at Quimper) and Martin (who lived with his 
wife and children at St. Lorette, two leagues from Quimper) had the 
same dream at the same hour, three a.m., and both awoke with a violent 
start, calling out, “I have caught the thief! I have caught the thief! 
they are doing mischief to my brother!” They were both of them ex- 
tremely agitated, and gave way to similar extravagances, dancing and leap- 
ing. Martin sprang on his grandchild, declaring that he was the thief, 
and would have strangled him had he not been prevented; he then be- 
came steadily worse, complained of violent pains in his head, went out 
of doors on some excuse, and tried to drown himself in the river Steir, 
but was forcibly stopped by his son, who had watched and followed him. 
He was then taken to an asylum by gendarmes, where he died in three 
hours. Francois, on his part, calmed down on the morning of the 24th, 
and employed the day in inquiring about the robbery. By a strange 
chance, he crossed his brother’s path at the moment when the latter was 
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struggling with the gendarmes; then he himself became maddened, giving 
way to extravagant gestures and using incoherent language (similar to 
that of his brother). He then asked to be bled, which was done, and 
afterwards, declaring himself to be better, went out on the pretext of exe- 
cuting some commission, but really to drown himself in the river Steir, 
which he actually did, at the very spot where Martin had attempted to 
do the same thing a few hours previously. 

The next point which I shall mention in illustration of the extremely 
close resemblance between certain twins is the similarity in the association 
of their ideas. No less than eleven out of the thirty-five cases testify to 
this. They make the same remarks on the same occasion, begin singing 
the same song at the same moment, and so on; or one would commence a 
sentence and the other would finish it. An observant friend graphically 
described to me the effect produced on her by two such twins whom she had 
met casually. She said: “ Their teeth grew alike, they spoke alike and 
together, and said the same things, and seemed just like one person.” 
One of the most curious anecdotes that I have received concerning this 
similarity of ideas was that one twin, A, who happened to be at a town 
in Scotland, bought a set of champagne glasses which caught his atten- 
tion, as a surprise for his brother B; while, at the same time, B, being 
in England, bought a similar set of precisely the same pattern as a sur- 
prise for A. Other anecdotes of a like kind have reached me about 
these twins. 

The last point to which I shall allude regards the tastes and disposi- 
tions of the thirty-five pairs of twins. In sixteen cases — that is, in nearly 
one-half of them — these were described as closely similar; in the remain- 
ing nineteen they were much alike, but subject to certain named dif- 
ferences. These differences belonged almost wholly to such groups of 
qualities as these: the one was the more vigorous, fearless, energetic; the 
other was gentle, clinging, timid; or the one was more ardent, the other 
more calm and placid; or again, the one was the more independent, 
original, and self-contained; the other the more generous, hasty, and viva- 
cious. In short, the difference was that of intensity or energy in one or 
other of its protean forms; it did not extend more deeply into the struc- 
ture of the characters. The more vivacious might be subdued by ill- 
health, until he assumed the character of the other; or the latter might 
be raised by excellent health to that of the former. The difference was 
in the key-note, not in the melody. 

It follows from what has been said concerning the similar disposi- 
tions of the twins, the similarity in the associations of their ideas, of their 
special ailments and of their illness generally, that the resemblances are 
not superficial, but extremely intimate. I have only two cases of strong 
bodily resemblance being accompanied by mental diversity, and one case 
only of the converse kind. It must be remembered that the conditions 
which govern extreme likeness between twins are not the same as those 
between ordinary brothers and sisters, and that it would be incorrect to 
conclude from what has just been said about the twins that mental and 
bodily likeness are invariably codrdinate, such being by no means the case. 
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We are now in a position to understand that the phrase “close simi- 
larity” is no exaggeration, and to realize the value of the evidence I am 
about to adduce. Here are thirty-five cases of twins who were “ closely 
alike” in body and mind when they were young, and who have been reared 
exactly alike up to their early manhood and womanhood. Since then the 
conditions of their lives have changed. What change of nurture has pro- 
duced the most variation? 

It was with no little interest that I searched the records of the thirty- 
five cases for an answer; and they gave an answer that was not alto- 
gether direct, but it was distinct, and not at all what I had expected. 
They showed me that in some cases the resemblance of body and mind 
had continued unaltered up to old age, notwithstanding very different 
conditions of life; and they showed in the other cases that the parents 
ascribed such dissimilarity as there was, wholly or almost wholly, to some 
form of illness. In four cases it was scarlet fever; in a fifth, typhus; in 
a sixth, a slight effect was ascribed to a nervous fever; in a seventh it 
was the effect of an Indian climate; in an eighth, an illness (unnamed) of 
nine months’ duration; in a ninth, varicose veins; in a tenth, a bad frac- 
ture of the leg, which prevented all active exercise afterwards; and there 
were three additional instances of undefined forms of ill-health. It will 
be sufficient to quote one of the returns; in this the father writes: 

“At birth they were exactly alike, except that one was born with 
a bad varicose affection, the effect of which had been to prevent any 
violent exercise, such as dancing or running, and, as she has grown older, 
to make her more serious and thoughtful. Had it not been for this in- 
firmity, I think the two would have been as exactly alike as it is possible 
for two women to be, both mentally and physically; even now they are 
constantly mistaken for one another.” 

In only a few cases is some allusion made to the dissimilarity being 
partly due to the combined action of many small influences, and in none 
of the thirty-five cases is it largely, much less wholly, ascribed to that 
cause. In not a single instance have I met with a word about the grow- 
ing dissimilarity being due to the firm freewill of one or both of the 
twins, which had triumphed over natural tendencies; and yet a large pro- 
portion of my correspondents happen to be clergymen, whose bent of 
mind is opposed, as I feel assured from the tone of their letters, to a 
necessitarian view of life. 

It has been remarked that a growing diversity between twins may 
be ascribed to the tardy development of naturally diverse qualities; but we 
have a right, upon the evidence I have received, to go farther than this. 
We have seen that a few twins retain their close resemblance through 
life; in other words, instances do exist of an apparently thorough similar- 
ity of nature, in which such difference of external circumstances as may 
be consistent with the ordinary conditions of the same social rank and 
country do not create dissimilarity. Positive evidence, such as this, can- 
not be outweighed by any amount of negative evidence. Therefore, in 
those cases where there is a growing diversity, and where no external 
cause can be assigned either by the twins themselves or by their family 
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for it, we may feel sure that it must be chiefly or altogether due to a 
want of thorough similarity in their nature. Nay, further, in some cases, 
it is distinctly affirmed that the growing dissimilarity can be accounted for 
in no other way. We may, therefore, broadly conclude that the only 
circumstance, within the range of those by which persons of similar con- 
ditions of life are affected, that is capable of producing a marked effect 
on the character of adults, is illness or some accident which causes physical 
infirmity. The twins who closely resembled each other in childhood and 
early youth, and were reared under not very dissimilar conditions, either 
grow unlike through the development of natural characteristics which had 
lain dormant at first, or else they continue their lives, keeping time like 
two watches, hardly to be thrown out of accord except by some physical 
jar. Nature is far stronger than Nurture within the limited range that I 
have been careful to assign to the latter. 

The effect of illness, as shown by these replies, is great, and well 
deserves further consideration. It appears that the constitution of youth 
is not so elastic as we are apt to think, but that an attack, say of scarlet 
fever, leaves a permanent mark, easily to be measured by the present 
method of comparison. This recalls an impression made strongly on my 
mind several years ago, by the sight of some curves drawn by a mathe- 
matical friend. He took monthly measurements of the circumference of 
his children’s heads during the first few years of their lives, and he laid 
down the successive measurements on the successive lines of a piece of 
ruled paper, by taking the edge of the paper as a base. He then joined 
the free ends of the lines, and so obtained a curve of growth. These 
curves had, on the whole, that regularity of sweep that might have been 
expected, but each of them showed occasional halts, like the landing- 
places on a long flight of stairs. The development had been arrested by 
something, and was not made up by after-growth. Now, on the same 
piece of paper, my friend had also registered the various infantine illnesses 
of the children, and corresponding to each illness was one of these halts. 
There remained no doubt in my mind that, if these illnesses had been 
warded off, the development of the children would have been increased 
by almost the precise amount lost in these halts. In other words, the 
disease had drawn largely on the capital, and not only on the income, 
of their constitutions. I hope these remarks may induce some men of 
science to repeat similar experiments on their children of the future. They 
may compress two years of a child’s history on one side of a ruled half- 
sheet of foolscap paper, if they cause each successive line to stand for a 
successive month, beginning from the birth of the child; and if they econo- 
mize space by laying, not the o-inch division of the tape against the edge 
of the pages, but, say, the 10-inch division. 

The steady and pitiless march of the hidden weaknesses in our con- 
stitutions, through illness to death, is painfully revealed by these histories 
of twins. We are too apt to look upon illness and death as capricious 
events, and there are some who ascribe them to the direct effect of 
supernatural interference, whereas the fact of the maladies of two 
twins being continually alike shows that illness and death are necessary 
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incidents in a regular sequence of constitutional changes beginning at 
birth, and upon which external circumstances have, on the whole, very 
small effect. In cases where the maladies of the twins are continually 
alike, the clocks of their two lives move regularly on at the same rate, 
governed by their internal mechanism. When the hands approach the 
hour, there are sudden clicks, followed by a whirring of wheels; the 
moment that they touch it, the strokes fall. Necessitarians may derive 
new arguments from the life histories of twins. 


We will now consider the converse side of our subject, which ap- 
pears to me even the more important of the two. Hitherto we have in- 
vestigated cases where the similarity at first was close, but afterwards 
became less; now we will examine those in which there was great dis- 
similarity at first, and will see how far an identity of nurture in child- 
hood and youth tended to assimilate them. As has been already men- 
tioned, there is a large proportion of cases of sharply contrasted char- 
acteristics, both of body and mind, among twins. I have twenty such 
cases, given with much detail. It is a fact that extreme dissimilarity, 
such as existed between Esau and Jacob, is a no less marked peculiarity 
in twins of the same sex than extreme similarity. On this curious point, 
and on much else in the history of twins, I have many remarks to make, 
but this is not the place to make them. 

The evidence given by the twenty cases above mentioned is ab- 
solutely accordant, so that the character of the whole may be exactly con- 
veyed by a few quotations: 

1. One parent says: “ They have had exactly the same nurture from 
their birth up to the present time; they are both perfectly healthy and 
strong, yet they are otherwise as dissimilar as two boys could be, phys- 
ically, mentally, and in their emotional nature.” 

2. “I can answer most decidedly that the twins have been perfectly 
dissimilar in character, habits, and likeness from the moment of their birth 
to the present time, though they were nursed by the same woman, went 
to school together, and were never separated till the age of fifteen.” 

3. “ They have never been separated, never the least differently 
treated in food, clothing, or education; both teethed at the same time, both 
had measles, whooping-cough, and scarlatina at the same time, and neither 
had any other serious illness. Both are and have been exceedingly 
healthy and have good abilities, yet they differ as much from each other 
in mental cast as any of my family differ from another.” 

4. “ Very dissimilar in body and mind; the one is quiet, retiring, and 
slow but sure; good-tempered, but disposed to be sulky when provoked ; — 
the other is quick, vivacious, forward, acquiring easily and forgetting 
soon; quick-tempered and choleric, but quickly forgetting and forgiving. 
They have been educated together and never separated.” 

s. “ They were never alike either in body or mind and their dissimi- 
larity increases daily. The external influences have been identical; they 
have never been separated.” 

6. “ The two sisters are very different in ability and disposition. The 
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one is retiring but firm and determined; she has no taste for music or 
drawing. The other is of an active, excitable temperament; she displays 
an unusual amount of quickness and talent, and is passionately fond of 
music and drawing. From infancy, they have been rarely separated even 
at school, and as children visiting their friends, they always went to- 
gether.” 

7. “ They have been treated exactly alike; both were brought up by 
hand ; they have been under the same nurse and governess from their birth, 
and they are very fond of each other. Their increasing dissimilarity must 
be ascribed to a natural difference of mind and character, as there has 
been nothing in their treatment to account for it.” 

8. “They are as different as possible. (A minute and unsparing 
analysis of the characters of the two twins is given by their father, most 
instructive to read, but impossible to publish without the certainty of 
wounding the feelings of one of the twins, if these pages should chance 
to fall under his eyes.) They were brought up entirely by hand, that is, 
on cow’s milk, and treated by one nurse in precisely the same manner.” 

9. “ The home-training and influence were precisely the same, and 
therefore I consider the dissimilarity to be accounted for almost entirely 
by innate disposition and by causes over which we have no control.” 

10. “ This case is, 1 should think, somewhat remarkable for dissimilar- 
ity in physique as well as for strong contrast in character. They have 
been unlike in body and mind throughout their lives. Both were reared in 
a country house, and both were at the same schools till aet. 16.” 

11. “ Singularly unlike in body and mind from babyhood; in looks, 
dispositions, and tastes they are quite different. I think I may say the 
dissimilarity was innate, and developed more by time than circumstance.” 

12. “We were never in the least degree alike. I should say my 
sister's and my own character are diametrically opposed, and have been 
utterly different from our birth, though a very strong affection subsists 
between us.” i 

13. The father remarks: “ They were curiously different in body 
and mind from their birth.” 

14. The surviving twin (a senior wrangler of Cambridge) adds: “A 
fact struck all of our school contemporaries, that my brother and I were 
complementary, so to speak, in point of ability and disposition. He was 
contemplative, poetical, and literary to a remarkable degree, showing great 
power in that line. I was practical, mathematical, and linguistic. Between 
us we should have made a very decent sort of a man.” 

I could quote others just as strong as these, in some of which the 
above phrase “complementary” also appears, while I have not a single 
case in which my correspondents speak of originally dissimilar characters 
having become assimilated through identity of nurture. However, a some- 
what exaggerated estimate of dissimilarity may be due to the tendency of 
relatives to dwell unconsciously on distinctive peculiarities, and to disre- 
gard the far more numerous points of likeness that would first attract the 
notice of a stranger. Thus in case 11, I find the remark, “ Strangers see 
a strong likeness between them, but no one who knows them well can per- 
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ceive it.” Instances are common of slight acquaintances mistaking mem- 
bers, and especially daughters of a family for one another, between whom 
intimate friends can barely discover a resemblance. Still, making reason- 
able allowance for unintentional exaggeration, the impression that all this 
evidence leaves on the mind is one of some wonder whether nurture can 
do anything at all, beyond giving instruction and professional training. 
It emphatically corroborates and goes far beyond the conclusions to which 
we had already been driven by the cases of similarity. In those, the 
causes of divergence began to act about the period of adult life, when the 
characters had become somewhat fixed; but here the causes conducive to 
assimilation began to act from the earliest moment of the existence of the 
twins, when the disposition was most pliant, and they were continuous 
until the period of adult life. There is no escape from the conclusion 
that nature prevails enormously over nurture when the differences of nur- 
ture do not exceed what is commonly to be found among persons of the 
same rank of society and in the same country. My fear is that my evi- 
dence may seem to prove too much, and be discredited on that account, 
as it appears contrary to all experience that nurture should go for so 
little. But experience is often fallacious in ascribing great effects to tri- 
fling circumstances. Many a person has amused himself with throwing 
bits of stick into a tiny brook and watching their progress; how they are 
arrested, first by one chance obstacle, then by another; and again, how 
their onward course is facilitated by a combination of circumstances. He 
might ascribe much importance to each of these events, and think how 
largely the destiny of the stick had been governed by a series of trifling 
accidents. Nevertheless all the sticks succeed in passing down the cur- 
rent, and in the long run, they travel at nearly the same rate. So it is 
with life, in respect to the several accidents which seem to have had a 
great effect upon our careers. The one element, that varies in different 
individuals, but is constant in each of them, is the natural tendency; it 
corresponds to the current of the stream, and inevitably asserts itself. 
Much stress is laid on the persistence of moral impressions made in 
childhood, and the conclusion is drawn, that the effects of early teaching 
must be important in a corresponding degree. I acknowledge the fact, so 
far as has been explained in the chapter on Early Sentiments, but there 
is a considerable set-off on the other side. Those teachings that conform 
to the natural aptitudes of the child leave much more enduring marks 
than others. Now, both the teachings and the natural aptitudes of the 
child are usually derived from its parents. They are able to understand 
the ways of one another more intimately than is possible to persons not 
of the same blood, and the child instinctively assimilates the habits and 
ways of thought of its parents. Its disposition is “educated” by them, 
in the true sense of the word; that is to say, it is evoked, not formed 
by them. On these grounds I ascribe the persistence of many habits that 
date from early home education, to the peculiarities of the instructors 
rather than to the period when the instruction was given. The marks 
left on the memory by the instructions of a foster-mother are soon sponged 
clean away. Consider the history of the cuckoo, which is reared ex- 
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clusively by foster-mothers. It is probable that nearly every young cuckoo, 
during a series of many hundred generations, has been brought up in a 
family whose language is a chirp and a twitter. But the cuckoo cannot 
or will not adopt that language, or any other of the habits of the foster- 
parents. It leaves its birth-place as soon as it is able, and finds out its 
own kith and kin, and identifies itself henceforth with them. So utterly 
are its earliest instructions in an alien bird-language neglected, and so 
completely is its new education successful, that the note of the cuckoo 
tribe is singularly correct. 
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sure is removed. 


The high reputation already gained 
by the Horace Mann HicuH ScHoo. 
for college preparation will be fully 
sustained. 


A new illustrated circular is ready | 


for distribution. 
Address 


SAMUEL T. DUTTON, 


Superintendent. 
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noergarten 
agaeines 


Fine Arts Building 
Chicago 


Tells its readers about the Kinder- 
garten Ways of Training Young 
Children, about Mothers’ Meetings. 
Social Settlements, Manual Train- 
ing, Vacation Schools, Public Play 
Grounds, Children’s Singing and 
Playing Games, Educational Con- 
gresses; in short, all that concerns 
the Democratic in Education. Pub- 
lished monthly, illustrated. $2.00 
per year FHF HAAAAAAMAS 











KINDERGARTEN MAGAZINE 
COMPANY 











THE HUMAN NATURE CLUB 


By EDWARD THORNDIKE, Ph.D., Adjunct Professor in Genetic Psychology 
in Teachers College, Columbia University. 12mo, 243 pages, $1.25. 


This book aims to introduce the reader to the scientific study of human 
nature and intelligence. It is intended to be useful to intelligent people in gen- 


eral and especially to young students in normal and high schools beginning the 
study of psychology. The author has tried to write so simply that previous 
knowledge of science, explanation by a teacher, and even unpleasant effort on 
the part of the reader will be unnecessary. At the same time he has tried to be 
true to fact and sound in method. 


AvBert Leonarp, President of the Michigan System of Normal Schools. 
“The author has achieved a distinct success, and has made a book which ought to be widely read. The 
reading of this book will do more for psychology than many of the more pretentious volumes.” 


Prof. Josepu Jastrow, University of Wisconsin. 
“ That the psychology it contains is sound and well absorbed is clear. I shall take pleasure in recom- 
mending it as a helpful addition to the list of popular works on psychology.”’ 


Prof. Cuaries F. Tuwinc, Western Reserve University. 
“ It seems to me to give promise of usefulness to many people both within and without the college.” 


LONGMANS, GREEN, & CO., PusLisHErs 
gt & 93 Firrh Avenue, New York 


14 Beacon Street, Boston 








BOOKS ON CHILD STUDY 


THE PSYCHOLOGY OF CHILDHOOD, Enlarged and revised, 1901. By FREDERICK 
Tracy. Introduction by President G. STANLEY HALL. 
The most comprehensive general treatise. Covers the whole field of child psychology. 


Contains a new chapter on the religious and esthetic development of children. Is accurate 


in every particular. Cloth. 186 pages. Retail price, 90 cents. 


CHILD OBSERVATIONS, By the Students of the State Normal School, Worcester, 
Mass. Introduction by Principal E. H. RusseL. 


; Exhibits by hundreds of instances, carefully observed and succinctly recorded, the oper- 
ation of the faculty or instinct of imitation in children, from 1 to 15 years of age. 


Cloth. 302 pages. Retail price, $1.50. 


D. C. HEATH & CO., Pustisuers, Boston, New York, Chicago 


R elief Map SYSTEMATIC COLLECTIONS, Mineralogy, Geology, 


Zoology for Schools of all grades, Lanterns, Slides, etc. 
WASHINGTON SCHOOL COLLECTIONS 


Minerals, Rocks and Invertebrate Animals at one-half 
the usual price. 40 Minerals in good case, or 40 Rocks with 
duplicate fragments, for $2.00. 24 types of invertebrates 
for $3.50. Each collection accompanied with text-book of 
60 pages. Commissioner Harris writes: ‘Every school in 
the United States, in my opinion, should have these collec- 
tions.” Send for circulars. 


EDWIN E. HOWELL, 6:12 17th St., N. W., Washington, D. C. 
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FOR YOUNG CHILDREN 


New Education Readers 


Books I and II : - , . : ; . each $0.35 
Book III . ° . > ‘ ; , ‘ ; -40 
The Baldwin Primer ° , ; . ; -30 
Stewart & Coe’s First Days te School . ° ; ° : 25 
Crosby’s Our Little Book for Little Folks. : ° . 30 
Lane’s Stories for Children . : . . ‘ : : -25 


Easy Steps for Little Feet . . 
Poland’s First Book for Pen and Pencil 
Parts I and II. Each, per dozen . ; , , ; 72 
Swinton’s Talking with the Pencil : , ° ; , -30 
Burns’s How to Teach Reading and Composition 





Send price in stamps and receive postpaid copies of these books 
For other notable books, send to 


AMERICAN BOOK COMPANY 


Washington Square, New York 




















THE MOTHER TONGUE 


By Grorce LyMan KITTREDGE, Professor of English in Harvard University, and 
SARAH LovuISE ARNOLD, Supervisor of Schools, Boston 


A SPECIAL NEW YORK STATE EDITION 


For the special needs of New York State, The Mother Tongue has been arranged so to meet 
perfectly the requirements of the Regents’ new Syllabus. It covers a ge ail the “Regents’ 
requirements in Elementary, Advanced, and First Year English, and presents with even 


excellence those qualities which have made the first edition the most notable book on the subject of 
English Grammar recently published. 


IMPORTANT ADDITIONS TO BOOK II 


1. Seventy-two pages of lesson and composition, including discussions, illustrations, and exercises on 
the sentence, the paragraph, the whole composition, written conversation, notation and 
aang letter writing and business forms. 


2. Adequate discussion, illustrations and exercises on the uence of tenses. 
3. A detailed classification of phrases with illustrations and exercises. 
A COMMENDATION 
Amos W. Farnuam, Teacher of English Grammar, Oswego State Normal and Training School 
The Mother Tongue book presents lan; study a its true setting : thought the basis of lan 


language the basis of grammar. I know of no books better — to the as of this complex sub- 
ject than the Mother Tongue books by Professor Kittredge and Miss Arnold 


GINN & COMPANY, Publishers 


70 FIFTH AVENUE, NEW YORK CITY 


BOSTON NEW YORK CHICAGO SAN FRANCISCO 
ATLANTA DALLAS COLUMBUS LONDON 
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READY IN MAY 


THE NEW MAPS AND 
HOLTON PRIMER | NEW EDITIONS 


BY 


M. ADELAIDE HOLTON WALL MAPS 


Supervisor of Primary Schools, Salt Lake Columbia Series New Outline Series 
City, Utah New Physical Series Kiepert’s Physical Series 
Globe Series Kiepert’s Classical Series 


UN l QU E FEATURES Spruner-Bretschneider Historical Series 


A Primer from first to last. 


Each lesson full of life. GLOBES 


Varied in interest. Terrestrial Globes Slated Globes 
A natural and small vocabulary. 


Each lesson short and a logical whole. Celestial Globes Relief Globes 

Several lessons on one subject. 

Many action lessons. AT LASES 

The choicest memory gems. 
Illustrated in color and finest half-tone from Indexed Atlas of the World 

famous paintings and original drawings. New Universal Atlas of the World 

Pictures that illustrate the text (not stories New Imperial Atlas of the World 

written about pictures). Bible Atlas 


A BOOK WORTH EXAMINING Our new editions include the census reports 
A postal card is ail Sor 1900 


cacaco RAND, McNALLY & CO., Publishers sew vorx 


$4.20 FOR $2.10 


Another Combination Offer that Means Something 


BIRDS AND NATURE one year ....... . $1.50 

*Ten back numbers BIRDS AND NATURE ...._ 1.50 ALL FOR 

60 colored pictures from BIRDS AND NATURE. . ._ 1.20 $2 10 
The total amount of value ..... . . $4.20 


BIRDS AND NATURE. Monthly; 48 pages, 8x10 inches; per year $1.50. A magazine devoted to nature, and 
illustrated by colored photography. It is the only periodical in the world that publishes pictures of birds, 
animals, insects, flowers, plants, etc., in natural colors. Eight full-page plates each month. 


“It is one of the most beautiful and interesting ppm my et wnt ~t in this direction. It has other 
attractions in addition to its beauty, and must win its way to popular iver I wish the handsome little magazine 
abundant prosperity.””— Chas. R. Skinner, State Supt., Albany, N.Y. 
“You have certainly hit upon a method of reproducing natural colors with remarkable fidelity to nature.’ 
— Dr. Elliott Coues. 
“Your magazine has certainly had a phenomenal success, and it is entirely worthy of its cordial reception.’ 
—J. A. Allen, Editor, ‘The Auk.” 
**Most of the pictures are astonishingly good. I like them so well that I shall put them up on the walls of 
my rustic retreat, ‘Slab Sides.’ ’ —/ohn Burroughs. 
When one considers the low price at which you sell Brrps, the number and excellence of the plates are 
——* and I trust that your efforts to popularize the study of ornithology, may meet with the success it so well 
'—#, M. Chapman, Associate Editor, ‘The Auk. 

















*A bound volume of Birps anp Nature may be substituted for the ten back numbers. 


A sample of this magazine and of the Child-Study Monthly for a dime and two pennies 
—I2 cents in stamps. Send for Catalogue. 


GRAND PRIZE, PARIS EXPOSITION 1900 


A. W. MUMFORD, Publisher 


203 MICHIGAN AVENUE - - - CHICAGO, ILL. 
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NEW YORK EDUCATION 


The Best All-round Educational Magazine in the State 
C. E. FRANKLIN, Editor 


Price, $1.00 a Year 


This is a beautifully illustrated school magazine of sixty-four pages, with handsomely illuminated cover, and 
contains each month articles of interest and value for teachers of all grades, from the kindergarten to the college. 

While the magazine as originally planned was intended especially for New York teachers, it covers the general 
educational field in its articles and discussions, and is therefore of value to the teachers of every state and to all who 
are interested in educational work. 

In order to still further increase our subscription list we make the following 


SPECIAL COMBINATION OFFERS : 


NEW YORK EDUCATION and Review of Reviews . ° . 
NEW YORK EDUCATION and New England Journal of Education 
NEW YORK EDUCATION and American Primary Teacher ° 
NEW YORK EDUCATION and Teachers’ World . 

NEW YORK EDUCATION and Popular Educator 

NEW YORK EDUCATION and mary Education 

NEW YORK EDUCATION and School Bulletin 

NEW YORK EDUCATION and Success . 

NEW YORK EDUCATION and Young Idea 


REGULAR PRICE OUR PRICE 


wevenenud 
% 
° 
% 


eeeeesese 
od ote te 
sesessss 


During the coming year New York Epvucarion will be brighter and better than ever before and ne progressive 
teacher can afford to be withont it. 


These combination offers are also open to present subscribers to New Yorx Epucation, who renew their 
subscriptions. 
Send for sample copy. 


NEW YORK EDUCATION COMPANY 
81 Chapel Street, Albany, N. Y. 








SusscriBe NOW for the . . 


JOURNAL OF EDUCATION 


A. E. WINSHIP, Editor Weekly: $2.50 a Year 


Because new subscribers will receive all the numbers from the 
time their orders reach us (provided mention is made of this offer) 
Jor two months FREE, and a full year’s subscription additional, 


ALL FOR $2.50. 


The JouRNAL has a feast of good things to offer its subscribers during the coming 
year. It will continue to be what it has been for over a quarter of a century, a profes- 
sional journal in the highest sense, an educational newspaper, and a teacher’s daily help. 

Nature study will continue to be a prominent feature. The best talent will be em- 
ployed to prepare programmes and exercises for the proper observance of the birthdays 
of noted men, and all school holidays. 

If you have never used the JOURNAL, give it a trial during the coming year and be 
convinced of its merits. 

Subscription ‘rates: $1.00 for five months; $2.00 a year in clubs of three or more 
to one address; $2.50 a year, single subscriptions. 

REMEMBER our special offer to new subscribers: two months FREE, and a full 
year’s subscription additional for $2.50. 


NEW ENGLAND PUBLISHING COMPANY 
Pemberton Bldg., Pemberton Square, Boston 
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ART AND DECORATION 


A MAGAZINE DEVOTED TO FINE AND APPLIED ART 





CONTENTS OF MAY NUMBER: 


The Growth of Industrial Art in the United States. 

The Designing of Fountains. 

A Group of Young American Painters: I. Frederick Ballard Williams. 

Society of American Artists: Twenty-third Exhibition. 

In the Field: Illustrated Correspondence from the Leading Cities. 

Books: Their Literature and Art. 

Editorial: Present Problems in the Art World. VIII. 

Over Fifty Half-Tone and Line-Cut Illustrations of Industrial and 
Fine Art Subjects. 

Two Supplements. 


SUBSCRIPTION PRICE, $3.00 a Year. SINGLE NUMBER, 35 Cents 
Sample Copy (postpaid), 25 Cents Sold by all Newsdealers 





J. GC. WITTER COMPANY, Pustisuers 
26 West 33rd Srreet, New York 





BRADLEY’S WATER COLORS 


Box No. Al. A large decorated box containing cight 
pans of semi-moist colors, six Standards, warm Gray 





and cool Gray, one brush, per box . . .. . $ .25 
NO. PRICE NO. PRICE 
1. A decorated box containing eight pans of 6. A decorated box containing eight cakes 
semi-moist colors, six Standards and two of dry colors, six Standards and two 
Grays, one brush, per box . . . . - $35 Grays, one brush, per box . . . . . . $ 2 
2. A large enameled box containing | ton 7. A decorated box containing four large 
ns semi-moist colors, six Standards, 
Black, White, cool Gray and warm Gray, cakes of dry colors. Red, Yellow, Blue 
one brush, perbox ... ‘eee and Gray, one brush, per box . . s&s 20 
3- Same box as above, contslning five pans 8. Same box as above. Red, two Yellows 
semi-moist colors, Red, two Yellows, Blue and Blue, two brushes, per box . . . . 20 
and Gray, one brush, perbox .. . . 30 g. Nine tubes moist colors in strong paper 
4- pe w Red, Yellow cs sr sl box. Six Standards, warm Gray, cool 
— fogpayed en ee oe asd 20 Gray and Black, perset. . ..... 9 
5- oa as above, Red, on. Yellows at Bradley’s School ‘murah moist in bois 
DE’ se tt le ae pertube .... 10 





Address Dept. 7 


MILTON BRADLEY COMPANY 


SPRINGFIELD, MASS. 


New York, 11 E. 16th Street Philadelphia, 1333 Arch Street 
Atlanta, 168 Peachtree Street San Francisco, 122 McAllister Street 
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Teachers College 
Columbia University 


Teachers College is the. professional school of Columbia University for the study 
of education and the training of teachers. The purpose of the College is to afford 
opportunity, both theoretical and practical, for the training of teachers of both sexes 
for elementary, secondary, and normal schools, of specialists in various branches of 
school work, and of principals, supervisors, and superintendents of schools. 


The College offers 46 courses in Education, including 5 courses on the History 
and Principles of Education, 4 courses on Educational Administration, 5 courses on 
Genetic Psychology and Child Study, and 28 courses on the theory 


Courses and practice of teaching Biology, Domestic Art, Domestic Science, 
of English, Fine Arts, French, Geography, German, Greek, History, 
Instruction Kindergarten, Latin, Manual Training, Mathematics, Music, 


Physical Science and Physical Training. Other courses of in- 
struction supplementary to those above are as follows: Biology, 4 courses; Domestic 
Art, 5 courses; Domestic Science, 10 courses; English, 4 courses; Fine Arts, 16 
courses; Geography, 4 courses; History, 4 courses; Kindergarten, 5 courses; Manual 
Training, 9 courses; Music, 5 courses; Physical Science, 4 courses, and Physical 
Training, 3 courses. Qualified students of Teachers College may also pursue Uni- 
versity courses in History, Language and Literature, Natural Science, Mathematics, 
Philosophy, Psychology, Ethics, Anthropology, Music, Economics and Social Science. 

Teachers College maintains two schools of observation and prac- 


Teachers tice: one, the Horace Mann School, the other known as the Ex- 
College perimental School. The Horace Mann School comprises three 
Schools departments — a kindergarten for children of three to six years 


of age, an elementary school of eight grades, and a high school 
of four grades. The Experimental School consists of a kindergarten, elementary 
school, and special classes in sewing, cooking and manual training. 

Courses of Study are as follows: (1) A two-years’ Collegiate 


Courses Course which if followed by a two-years’ professional course leads 
of to the degree of B.S.; (2) Two-years’ professional courses lead- 
Study ing to diplomas in (a) Elementary Teaching, (b) Kindergarten, 


(c) Domestic Art, (d) Domestic Science, (e) Fine Arts, (f) 
Music, and (g) Manual Training; (3) Graduate courses leading to the diploma 
(a) in Secondary Teaching and (b) the Higher Diploma. Students holding the degree 
of B.S. or A.B. may become candidates for A.M. and Ph.D. 

The requirements for admission are as follows: (1) To the Col- 


Admission legiate Course— completion of a high-school course; (2) to the 
Require- two-years’ courses— (a and b above) completion of the Collegiate 
ments Course or its equivalent in an approved college or graduation from 


an approved normal school; (c, d, e, f, g) same as for (a) and (b) or 
two years of technical training or experience in teaching; (3) to the graduate courses 
— college graduation or its equivalent. 
Tuition in graduate courses, $150; in other courses, $100. The 


1 “gh faculty annually awards 5 Fellowships of $650 each, 1 Schola 
_ of $400, 12 Scholarships of $150 each, and 4 Scholarships of 
Scholarships each. 


For circulars and further information, address the Secretary. 


JAMES E. RUSSELL, Ph.D., 
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Columbia University 
in the City of Rew Pork 


Columbia Universi 


includes both a college and a university in the strict sense 


of the words. The co ze is Columbia College, founded in 1754 as King’s College. 
the Faculties of Law, Medicine, Philosophy, Political Science, 


The University consists o 
Pure Science 
The 

of the 
the consent of the college faculty 


and Applied Science. 


int of contact between the college and the university is the senior year 
, during which year students in the college 
under one or more of the 
Barnard College, a college for women, 


ursue their studies, with 
culties of the university. 
is financially a separate corporation; but, 


educationally, is a part of the system of Columbia University. 


arate co 


Teachers College, a professional school for teachers, is also, financially, a sep- 
ation; and also, educationally, a part of the system of Columbia University. 


college and school is under the charge of its own faculty, except that the 
Schools of Mines, Chemistry, Engineering, and Architecture are all under the charge 


of the Faculty of Applied Science. 


For the care and advancement of the general interests of the university educa- 
tional system, as a whole, a Council has been established, which is representative of 


all the corporations concerned. 
I. THE COLLEGES. 


Columbia College offers for men a course 
of four years, leading to the degree of 
Bachelor of Arts. Candidates for admission 
to the college must be at least fifteen years 
of age, and pass an examination on pre- 
scribed subjects, the particulars concerning 
which may be found in the annual Circular 
of Information. 

Barnard College, founded in 1889, offers 
for women a course of four years, leading 
to the degree of Bachelor of Arts. Candi- 
dates for admission to the college must be 
at least fifteen years of age, and pass an 
examination on prescribed subjects, the 
particulars concerning which may be found 
in the annual Circular of Information. 


II, THE UNIVERSITY. 


In a technical sense, the Faculties of Law, 
Medicine, Philosophy, Political Science, 
Pure Science, and Applied Science, taken 
together constitute the university. These 
faculties offer advanced courses of study 
and investigation, respectively, in (a) pri- 
vate or municipal law, () medicine, (c) 
philosophy, philology, and letters, (d) his- 
tory, economics, and public law, (¢) mathe- 
matics and natural science, and (/) applied 
science. 
these faculties are open to members of the 
senior class in Columbia College. Certain 
courses under the non-professional faculties 
are open to women who have taken the first 

ee. These courses lead, through the 
Bachelor’s d , to the university degrees 
of Master of Arts and Doctor of Philosophy. 
The oe of Master of Laws is also con- 
ferred for advanced work in law done under 
the Faculties of Law and Political Science 
together. 


. THE PROFESSIONAL SCHOOLS. 


he Faculties of Law, Medicine, and Ap- 
d Science conduct respectively the pro- 
ional schools of Law, Medicine, and 
nes, Chemistry, Engineering, and Archi- 


Courses of study under all of 


tecture, to which students are admitted as 
candidates for professional degrees on terms 
prescribed by the faculties concerned. The 
faculty of Teachers College conducts profes- 
sional courses for teachers, that lead to a 
diploma of the university. 


1. THe Scnoot or Law, established in 
1858, offers a course of three years, in the 
eS and practice of private and — 
aw, leading the degree of Bachelor of 
Laws. : 

2. THe CoLLEGE oF PHYSICIANS AND 
Surcerons, founded in 1807, offers a course 
of four years, in the principles and practice 
of medicine and sur ery, leading to the de- 
gree of Doctor of Medicine. 


3. Tue Scnoor or Mines, established in 
1864, offers courses of study, each of four 
years, leading to a professional degree in 
mining engineering and in metallurgy. 

4. Tue Scuoots or CHemistry, Enci- 
NEERING, AND ARCHITECTURE, set off from 
the School of Mines in 1896, offer respect- 
ively, courses of study, each of four years, 
leading to an appropriate professional de- 
gree, in analytical and applied chemistry; in 
civil, sanitary, electrical, and mechanical en- 
gineering ; and in architecture. 


5. Teacuers CoLiece, founded in 1888 
and chartered in — was included in the 
university in 1898. It offers the followin 
courses of study: (a) graduate courses leads 
ing to the higher diploma or to the second- 
ary diploma; (b) professional courses, each 
of two years, leading to diplomas for 
teachers and supervisors in kindergartens 
or elementary schools, or for specialists in 
Domestic Art, Domestic Science, Fine Arts, 
Music, and Manual Training; (c) a collegiate 
course of two years, which, if followed a 
two years’ professional course, leads to the 
degree of Bachelor of Science. Certain of 
its courses may be taken, without extra 
charge, by students of the university in 
partial fulfilment of the requirements for the 
degrees of Bachelor of Arts, Master of Arts, 
and Doctor of Philosophy. 


SETH LOW, LL.D., President. 








